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PREFACE. 



Medical teaching has been very crude and imperfect, in practical 
medicine, from the want of a proper systemization of facta, and the de- 
velopment from these of pathological and therapeutic laws. In place of 
this we have been presented with the theories of closet practitioners, and 
the vagaries of dreamers, who were always more persistent in making 
known their views than the modest toiler by the bedside of the sick, in 
the dea ] -room, or in the laboratory. There has, however, been a great 
change in this regard within the last quarter of a century ; and men 
now value the facts of observation more than the conclusions arrived at 
by reasoning from imperfect data. Thus, the practice of medicine has 
attained such development that it may be regarded as a science. 

Webster defines science to be "a collection of the general principles 
or leading truths relating to any subject, arranged in a systematic man- 
ner." In order, therefore, that the practice of medicine should be 
termed scientific, it is necessary that there be certain well-defined truths, 
and that these be so grouped together as to establish fixed principles. 

Many deny that there is any science in the practice of medicine, and 
only admit it in chemistry and anatomy, out of the seven branches taught 
in our colleges. Others, and among these our best writers, while claim- 
ing that medioine is a science, almost entirely ignore it in practice, and 
in writing, results are given as almost entirely or quite empirical. That 
practical medicine is an art to be studied, and perfected by continued 
practice, must be admitted, but I claim that there is an underlying 
scientific basis that needs to be known to give the greatest success. The 
empiric may have success, but it is only after he has generalized his ob- 
servations, and formed in his own mind, certain definite principles. The 
man who has this power in a great degree, has great success, while the *£*' 
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man who has it net, will not succeed. Any physician may prove the 
truth of these propositions by looking into his own mind and tracing the 
process of reasoning by which his practice is governed. 

If these are facts, and no person who looks at them dispassionately 
oan doubt them, we can easily see the importance of the teaching of those 
generalizations of truths which form laws in practical medicine. Hav- 
ing mastered this, the student commences his practice with definite prin- 
ciples, and his observations being properly directed, his experience is 
more valuable. He commences, in fact, so far as regards this, at the 
poiftt where the empiric would leave off after ten or twenty years prac- 
tice. It is true that it is very difficult to get that thorough study from 
the medical student that will enable him to master the subject, and yet 
if presented in its simplest form, he will see a beauty in it that will ex- 
cite to deeper study. 

While I would sJk the indulgence of the reader for many imperfec- 
tions and short-comings in this volume, I am certain that he will find the 
facts correctly stated, and the conclusions legitimate ; neither distorting 
the first from prejudice, or wresting the second to prove a favorite theory. 
The object has been to so generaliio the facts of physiology and pa- 
thology, as to give a sound basis for a rational practice of medicine. If 
it serves this purpose, and gives efficient aid to the student in this diffi- 
cult department of study, the author will be fully recompensed for his 
labor. 
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INTRODUCTION. 



Any variation from the standard of healthy function or struct- 
ure is disease. Human Physiology is the study of the state 
and activities of the body in health ; Pathology is the study of 
the state and activities of the body in disease. To study Pathol- 
ogy to advantage, therefore, it is necessary that the student be 
conversant with the facts and principles of Physiology, and to 
make a practical application of this knowledge, that he shall 
have verified those which are cognizable to our senses by per- 
sonal observation. In this manner he establishes in his own 
mind a standard of comparison, and is enabled to determine 
variations from this. 

The various phenomena of life in health have certain uniform 
expressions through the nervous and motor systems, which 
thus give evidence of the state of the individual, while the 
physical properties of the various tissues have a uniform stand- 
ard, representing health. Iu the same manner, the phenomena 
of life in disease has certain expressions, which are termed 
symptoms, which give evidence of the pathological state of the 
entire body, or of its parts. And the change in the physical 
properties of parts determines structural lesions. 
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In studying disease, we estimate separately each change of 
function with reference to the port producing it, and with ref- 
erence to the body at large, and each change of structure with 
reference to its own function and to its influence upon the body 
at large. In this way we get a correct appreciation of each 
element of diseased action, as well as its sum, to which we give 
special names — as fever, inflammation, etc. 

Indeed, this is the only method by which disease can be 
studied to advantage, especially as all rational therapeutic 
means must be based upon such elemental knowledge. Every 
known remedy acts upon some special part or function, and its 
general influence is wholly dependent upon this. I do not 
speak of medicines, for many of them are given at random, and 
do not act as remedies, but of those drugs or influences which 
do resist diseased action and favor healthy nutrition and repair 
of structure. 

We estimate all change of function and structure by the 
measure of exam, defect, and perversion, which is simple, ex- 
plicit, and always applicable. Making an analysis of any given 
case of disease, we will find that each of its parts can be meas- 
ured by this rule, the healthy function and structure being the 
standard. Each variation must necessarily be an excess, or 
above this ; a defect, or below this ; or a perversion, a change 
from this. 

Let us, for example, analyze a simple fever by this method. 
There is an excess in the circulation of the blood, an excess in 
the amount of heat, aud frequently an excess in innervation ; 
there is a defect in excretion, a defect in digestion and blood- 
making, and a defect in nutrition ; wfAle there is, to a greater 
or less extent, a perversion of the blood, in the retention of effete 
material from deficient secretion, or the presence of an animal 
or vegetable miasm. 

Analyzing a disease in this manner, the treatment becomes 
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very plain, siraplg^aud direct, if not specific. For the excess 
of circulation we use direct or indirect sedatives, which dimin- 
ish the frequency of the pulse and give a uniform circulation. 
By the use of baths we diminish the heat If necessary, there 
are means which lessen the excitement of the nervous system. 
The defect of excretion is remedied by diaphoretics, diuretics, 
and cathartics, which increase the functions of the principal 
emunctories. And the defect of digestion and nutrition is rem- 
edied by the use of bitter tonics, restoratives, and nutritious 
food, which increase these functions. And lastly, the perver- 
sion of the blood is remedied by the use of quinia for the ma- 
■ larial miasm, or the use of sulphites, chlorates, or some mineral 
acids, when it is an animal miasm or effete matter. 

There are two special advantages in studying disease in this 
way. First — We obtain a correct estimate of the extent and 
kind of diseased action, and the particular parts affected, and 
are not so liable to be led astray by the, meaningless names of 
the old No8clogy. Second — A rational therapeutics is at once 
suggested, as the disease is analyzed by the rule of excess, de- 
fect, and perversion. 

The principal difficulty we meet with in our study of Pathol- 
ogy is the uncertainty of the physiological standard ; not that 
there is not a well-developed system of Physiology, but that 
most authors are influenced to some extent by the crude theo- 
ries of past centuries, to which they endeavor to make facts 
conform. I prefer Carpenter's Human Physiology, aided by 
the investigations of Bennett and Chambers, and would sug- 
gest the study of these to the reader. 

V 

A proper classification of subjects is always of advantage in 
study, especially when it can, be made to lead naturally from 
first principles to a full development of the subject I do not 
know whether such classification is possible in the present 
state of the science, and feel confident that I have not attained it. 
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Introduction. 



The method I have adopted considers the subjects in the fol- 
lowing order : 

Forces operatiye in f £°™* tiYe ° r TiM ' 



Animal life. 



Animal cells. 



Nutrition. 



I Electricity. 

{Formative. 
Secreting. 
Necrological. 

(Food. 

1 Digestion. 

( Cell-growth. 



Secretion. 


ivecremen iii ioub. 
tExcrementitious. 


* 


' Red and white corpuscles. 




Albumen. 




Fibrin. 


The blood. 


Fats. 




Salts. 




Excreta. 




fc Water. 



*.. 



\ 



The influence of morbid material and miasms on the blood. 
The lymph and its circulation. 



Circulation of the f General, 
blood. \ Local. 

Inflammation. 



Innervation. 



1 Reason. 
Emotions. 
Volition. 
Sensation. 

Spinal cord. {^X^^' 

Control of vegetative func- _. 
tions. jfv 



' Brain. 



Sympathetic 
b ganglia. 



f Irritability. 



Contrail, fiber. (™- 



If we make ourselves masters of the physiology of these 
functions, so as to lfnow the structure of the animal mechan- 
ism, its mode of action, the causes that influence it, and the 
results attained, we have the theoretical knowledge necessary 
to the study of Pathology ; and if wo are enabled, by previ- 
ous observations, to determine each of these in the living body, 
w e will be enabled to make a practical use of Pathology, in 
diagnosis and therapeutics. 
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As I will make frequent reference to the classification of Dr. 
Williams in the progress of the work, I append it here. It 
will be found in this, that the lesions of excess, defect, and per- 
version are noted and the results named. In this classification 
the elements of disease are considered in- two classes, primary 
or ultimate elements, and secondary or proximate elements: 

PRIMARY ELEMENTS OF DISEASE. 



STRUCTURAL CONSTITUENT. 



Contractile fiber. 



ITS FUNCTION. DISEASE. STRUCTURAL DISEASE. 



* 



{Irritability. 
Tonicity. 



Nervous 
structure. 



Tubular (the 
conductor of 
nerve force.) 
Vesicular 
(the genera- 
tor and com- 
binerof nerve 
|^ force.) 
8ecreting structure. 

Red corpuscles. 

White corpuscles. 

Fibrin. 

Albumen. 

Oil, and combus- 

tive matters. 
Inorganic ingredients 

(saline and mineral), 
Water. 

By respiration. 
By secretion. 
By nutrition. 
t By foreign matter. 



Sensation. 

Voluntary motion. 

Involuntary motion, 
(excited motor ac- 
tion.) 

Sympathetic action. 

Secretion. 



Elementa- 
ry compo- 
nents of 
blood. 



Elementa- 
ry changes 
in the blood 



Excessive — Hypertrophy. 



Deficient — Atrophy. 



Perverted — Degeneration 



i 



S 

a 



Nutri- 
tion of 
text- 
ures. 



PROXIMATE ELEMENTS OF DISEASE. 

Deficient in quantity f General. 
— Anaemia. \ Partial. 



Excessive in quantity 
— Hyperemia. 



Pei-verted in quantity 
— Cach&mia. 



f General— Plethora. 



Partial — Local hy- 
peremia. 



•£.2 Increased — Sthenic. 
g? § Dimin'ed — Asthenic. 

a Increased — Determi- 
M £ nation of blood. 
•~ 3 Dimin'ed — Congest'n. 
£ S Partly inc. f Inflam- 
ed Partly dink\ mat'n. 



' Deficient — Atrophy. 
Excessive — Hypertrophy. 

{Degenerations of tissues. 
Morbid deposits. 
Morbid growths. 

[Principles of Medicine, pp. 96, 97. 



« 



* 



A 



* 



/ '.' 



CHAPTER I. 



LIFE. 

1. In oar endeavors to elucidate those principles which should 
underlie a rational practice of medicine, it is necessary that we 
examine, bo far as we can, that that is called life. It will read- 
ily be seen that this should take precedence of function, which 
is only a manifestation of life. 

2. But we are met at the threshold of our inquiry by two 
classes who ridicule such investigation, and by this means have 

■#■ retarded the development of correct doctrine. The one claim 
that the chemical and physical forces observed in nature are suf- 
ficient to account for all the processes and phenomena of life; 
consequently that in a true physiology the whole series of vital 
operations is to be explained upon chemical principles. Not 
only bo, but that the laws of disease and of therapeutics are to 
be evolved in the same manner. 

8. The second claim that, life being beyond our knowledge, 
intangible to our senses, and not, therefore, susceptible of rea- 
son, it is useless to speculate upon it With these there are 
various shades of opinion — some leaning to the chemical the- 
ory, others to the supernatural, or the source of all power. Dr. 
Draper, in bis Human Physiology, attributes life to the soul — 
" a self-conscious and immortal principle which animates this 
machine." 

He says further, that the physiologist "can not but recall 
with regret the existing use of many terms, such as mind, intel- 
lect, vital principle, spirit, which, though they were at first, 
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doubtless, employed as expressions of the functions or qualities 
of the soul, have, in the course of time, gathered other mean- 
ings and confused the popular ideas." . . . . " On. one of 
these terms, the vital principle, I may make a few remarks, 
since, from being a mere expression of convenience, it has by 
degrees risen among physiologists and physicians to the rank 
of designating an existing agent, by some regarded as of the 
same kind as light, heat, electricity, or gravitation — nay, even 
superior to these, since it is its peculiar attribute to hold them 
all in check. Animated by this extraordinary power, organic 
substances are supposed to withstand every external iufluence, 
and to submit to physical agents only after this principle has 
left them. Such a preposterous doctrine will not bear the 
touch of exact science for a moment. It is only a relic of the 
old metaphysical system of philosophizing, which accepted a 
name in lieu of an explanation, which preferred the dogma of 
the horror of a vacuum to the more simple view of the press- 
ure of the air." 

4. It is true, however, that there is organic life, and every 
one has the evidence of this in his own person, and as he is 
brought in contact with it throughout his existence. Whatever 
it may be, and whatever relations it may bear to other forces in 

' nature, it stands at the threshold of our inquiries, and we cau 
not pass it by without examination. Before giving my own 
views, I will briefly present those of other writers which have 
claim to our consideration, and which will pave the way for 
certain definite axioms. 

5. Going back to the year 1744, we find Swedenborg, one of 
the most accurate observers and correct reasoners of the six- 
teenth century, presenting the matter in this form : " There is 
a certaiu formative substance or force that draws the thread 
from the first living point and afterward continues it to the 
last point of life. With respect to this formative substance or 
force, such is the defect of terms that we can predict scarcely 
anything of it, except that it is the first, the most perfect, the 
most universal, and the most simple of all the substauces and 
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• 
forces of its kingdom ; and that it has assigned to it, within its 

own little corporeal world, a certain species of omnipresence, 
power, knowledge, and providence. The first ends, as well as 
the middle and ultimate ends, according to which causes follow 
in provisive and given order till they arrive at the ultimate 
effect, appear to be present to it, and iuherent within it, simul- 
taneously and instantly. Consequently, this substance or force 
represents to itself the state about to be formed, just as if it 
were a state already formed; and, indeed, the state already 
formed as a state about to be formed. Moreover, the series of 
all the contingents, in the order in which they successively ap- 
pear for the purpose of completing the work of formation, is 
instantly present to it, and, as it were, involved within it. — 
Economy of the Animal Kingdom, p. 221. 

6. Stevens on Life. — "It is difficult to define life, for we 
know not what it is; and this is the secret, of all others, that 
nature will be most likely to keep to herself. We may give it 
} a name, however, and call it what we will ; but the very exist- 
ence of this mysterious essence, like the cause of heat, is 
known only by its obvious effects. But these effects are evi- 
dent to all ; we know, for example, that this is the cause which 
constitutes the difference betwixt the living and the dead body, 
and the loss of which is the cause of death. We know that, 
for a time, it endows matter with certain properties — such, for 
example, as the power of self-preservation. It enables all liv- 
ing animals to resist, within a certain range, the effects of nox- 
ious agents, as well as those chemical and other changes that 
would be injurious to life. It enables them not only to pro- 
vide for, but to regulate, their own temperature. But, even 
independent of the property of evolving heat, it enables a liv- 
ing animal, in a certain degree, to resist the effects of extreme 
cold. It is this which enables the blood, when it forms the 
new solids in the living body, to organize itself; it is this, also, 
which endows the whole of the animal creation with the power 
of communicating vitality to their offspring, and each in return 
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to continne the existence of their own race. Such are some of 
the characteristics of life ; and the blood is as essential in the 
production of these phenomena as either the brain, the nerves, 
or any of the solid structures of the animal economy." — Ot- 
servations on the Bloody p. 120. 

7. Carpenter on Vital Force. — "A strictly scientific inquiry, 
then, must recognize dynamical agency as well as material 
condition ; and it will be found that this is peculiarly requi- 
site in the science of life, which has been pursued by some 
as if it were a sufficient account of every phenomenon not 
otherwise explicable, to refer it to a * vital principle; 9 while 
others have endeavored to reduce all physiological causation 
to a set of material conditions, maintaining that life entirely 
depends on 'organization/ and that the hypothesis of a 
vital principle is consequently unnecessary and unphilosoph- 
fcal. Others, again, who have recognized the operation of 
physical and chemical agencies in the living body, have main- 
tained that all vital action is but a peculiar manifestation 
of heat, mechanical power, chemical affinity, and the like ; and 
have thus attempted to break down the barrier between the or- 
ganized and the inorganic creation. The author has elsewhere 
endeavored to show that we have evidence of the operation of 
a power in the living body, whose manifestations are so differ- 
ent from those of any of the physical forces, that we can not 
reasonably refrain from giving it a distinctive designation ; and 
that this i vital power ' may exert itself in a great variety of 
modes, and, consequently, may produce a variety of phenom- 
ena, according to the material conditions of its operation, just 
as (though the comparison be somewhat clumsy) the mechan- 
ical power which turns the engine-shaft in an extensive factory 
is rendered efficient for an immense variety of purposes, accord- 
ing to the construction and arrangement of the several ma- 
chines through which it is distributed. And further, he has 
attempted to prove that the source of this vital power is to be 
found, not in the organization of the beiug itself, but in the 
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forces which operate upon it ab externo; and that it has the 
same close and intimate relation with the heat, electricity, 
chemical affinity, aud other agencies of the inorganic world, 
which they have been proved to have with each other; so that, 
just as heat acting upon water generates mechanical force, or 
when applied to a certain combination of metals, electricity — so 
when brought to bear upon a torpid animal or upon a seed (in 
which the material conditions of this activity are present), it 
manifests itself as a vital force, and is the immediate dynam- 
ical condition of the phenomena of growth, development, etc. — 
(See further, pp. 140 to 148.) — Human Physiology, p. 86. 

8. Liebig on Vital Force. — " In the animal ovum, as well as 
in the seed of a plant, we recognize a certain remarkable force, 
the source of growth, or increase in the mass, and of reproduc- 
tion, or of supply of the matter consumed — a force in a state of 
rest. By the action of external influences, by impregnation, 
by the presence of air and moisture, the condition of static 
equilibrium of this force is disturbed ; entering into a state of 
motion or activity, it exhibits itself in the production of a 
series of forms which, although occasionally bounded by right 
lines, are yet widely distinct from geometrical forms, such as 
we observe in crystalized minerals. This force is called the 
vital force, or vis vitce vitality. 

" In the vital process, as it goes on in vegetables, it is exclu- 
sively inorganic matter which undergoes this decomposition; 
and if, with the most distinguished mineralogists, we consider 
Atmospherical air and certain other gases as minerals, it may 
be said that the vital process in vegetables accomplishes the 
transformation of mineral substances into an organism endued 
with life ; that the mineral becomes part of an organ possess- 
ing vital force. 

" If the vital phenomena be considered as manifestations of 
a peculiar force, then the effects of this force must be regulated 
by certain laws, which laws may be investigated; and these 
laws must be in harmony with the universal laws of resistance 
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and motion, which preserve in their courses the worlds of our 
own and other systems, and which also determine changes of 
form and structure iu material bodies; altogether independ- 
ently of the matter in which vital activity appears to reside, or 
of the form in which vitality is manifested. 

" The vital force in a living animal tissue appears as a cause 
of growth in the mass, and of resistance to those external 
agencies which tend to alter the form, structure, and composi- 
tion of the substance of the tissue in which the vital energy 
resides. 

" This force further manifests itself as a cause of motion and 
of change in the form and structure of material substances, by 
the disturbance and abolition of the state of rest in which 
those chemical forces exist, by which the elements of the com- 
pounds conveyed to the living tissues, in the form of food, are* 
held together. 

" The vital force causes a decomposition of the constituents 
of food, and destroys the force of attraction which is contin- 
ually exerted between their molecules ; it alters the direction 
of the chemical forces in such wise that the elements of the 
constituents of food arrange themselves in another form, and 
combine to produce new compounds, either identical in compo- 
sition with the living tissues, or differing from them. It fur- 
ther changes the direction and force of the attraction of cohe- 
sion, destroys the cohesion of the nutritious compounds, and 
forces the new compounds to assume forms altogether different 
from those which are the result of the attraction of cohesion 
when acting freely — that is, without resistance. 

"The vital force is also manifested as a force of attraction, 
inasmuch as the new compound produced by the change of form 
and structure in the food, when it has a composition identical 
with that of the living tissue, becomes a part of that tissue. 

u Those newly-formed compounds, whose composition differs 
from that of the living tissue, are removed from the situation 
in which they are formed, and, in the shape of certain secre- 
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tions, being carried to other parts of the body, undergo in con- 
tact with these a series of analogous changes. 

" The vital force is manifested in the form of resistance, inas- 
much as by its presence in the living tissues their elements 
acquire the power of withstanding the disturbance and change 
in their form and composition, which external agencies tend to 
produce — a power which, simply as chemical corapouuds, they 
do not possess. 

" As in the case of other forces, the conception of an une- 
qual intensity of the vital force comprehends not only an une- 
qual capacity for growth in the mas3 and an unequal power of 
overcoming chemical resistance, but also an inequality in the 
amount of that resistance which the parts or constituents of 
the living tissue oppose to a change in their form and compo- 
sition, from the action of new external active causes of change ; 
just as the force of cohesion or of affinity is in direct propor- 
tion to the resistance which these forces oppose to any external 
cause, mechanical or chemical, tending to separate the mole- 
cules, or the elements of an existing compound. 

" The manifestations of the vital force are dependent on a 
certain form of the tissue in which it resides, as well as on a 
fixed composition in the substance of the living tissue. 

" The capacity of growth in a living tissue is determined by 
the immediate contact with matters adapted to a certain decom- 
position, or the elements of which are capable of becoming 
component parts of the tissue in which vitality resides. 

"The phenomenon of growth, or increase in the mass, pre- 
supposes that the acting vital force is more powerful than the 
resistance which the chemical force opposes to the decomposi- 
tion or transformation of the elements of the food. 

" The manifestations of the vital force are dependent on a 
certain temperature. Neither in a plant nor in an animal do 
vital phenomena occur when the temperature is lowered to a 
certain extent. 

44 The phenomena of vitality in a liviug organism diminish 
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in intensity when heat is abstracted, provided the lost heat be 
not restored by other causes. 

" Deprivation of food soon puts a stop to all manifestations 
of vitality ." — Animal Chemistry, pp. 11, 60. 

9. Chambers on Death and Life.— "Man's body may be 
likened to a stately mansion, made of beauteous but very per- 
ishable materials, all of which are always needing repairs to 
keep up the shapeliness and usefulness of the building; but 
not all in equal degrees. Some of the walls may stand unaided 
for years, while other parts may want almost hourly looking 
after. When the owner leaves the dwelling the repairs cease, 
and then we see, not all at once, but one after another, the 
materials falling into ruin. It will serve a purpose in my argu- 
ment to think over the several steps of this ruin for a few 
minutes. 

"I began this lecture by likening the animal body to a 
building constructed of perishable materials/ which need con- 
tinuous renewal to maintain the usefulness of the structure. 
To keep up the simile, the permanent architect is the in- 
dwelling life, and he best performs his duty, not by fits and 
starts of work, but by ever-watchful industry. He should be 
every moment removing decaying materials from the walls and 
working machinery, to be carted away at convenient periods, 
and he should be every moment supplying their place by fresh. 
Thus there are two departments carried on simultaneously — 
the * destructive ' and the* 4 constructive ; ' and upon their har- 
mony and completeness depend the perfection of life which 
we call health. Both are necessary ; and the deficiency of 
either or both, or the preponderance of one over the other in 
various parts, or their deficiency in one part while other parts 
remain active, constitutes a deficiency of life — a disease." — Re- 
newal of Life, pp. 14, 28. 

10. I might continue these quotations, and that, too, from 
authorities that have stood high iftthe profession, but. I do not 
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deem it necessary, as what I have given above is conclusive as 
to the general belief in a force superior to the chemical and 
physical forces that govern the inorganic world. I do not 
deny the action of these in organized bodies, but that in life 
they are snbservieut to another and higher power. 

The relation of these I thus stated in 1857 in a work on 
Therapeutics : 

" But before considering these two classes of disease, it will 
be advantageous to take a glance at the forces which act upon 
the materials of which the body is composed, producing all the 
varied actions of the system, both in health and disease. In 
the human body, as well as in all living organisms, we recog- 
nize two separate and distinct kinds of force, which are an tag- ' 
onistic to each other. These have been named the vital and 
chemical forces. 

44 The vital force is that power which from the single cell 
builds up the' entire organism; separates from the nutritious 
materials furnished it those portions which form the different 
organs of secretion, excretion, and innervation; supplies the 
waste of the tissues, and tends to keep the body intact. 

" But in the chemical force we recognize the cause of the 
waste of the body, the disintegration of the tissues, the change 
of matter from a higher to a lower grade of organization, and 
all the retrograde tendencies in the body — from a state of 
health to disease and death. 

"Health then consists in the maintenance of the proper 
equilibrium between the Vital force which builds up the system 
and the chemical force which causes disorganization. Life 
itself is a forced 6tate of being, caused by a preponderance of 
vital force, every atom of the body hiving a constant tendency 
to revert back into its original elements. This change taking 
place in the entire body produces death; in but a portion of the 
body it produces disease. "A «*%'#■' 

44 Then any cause which diminishes the vital force, thereby 
giving a preponderance to the chemical, becomes a cause of dis- 
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ease ; or any cause which increases or gives greater intensity to 

the chemical changes going on in the b*dy also becomes a 
cause of disease, providing these changes are not antagonized 
by the vital force/' -$}*& 



FORMATIVE FORCE. 

11. I think, from what has been already stated, that we may 
make three propositions, the truth of which wilt not be dis* 
puted by any one — indeed, that they will not only correspond 
with the experience, but also the reason of my readers. They 
are these : 

First, That there is a force in the organic world differing 
from chemical and physical forces, and which may be apropri- 
ately termed the formative force. 

Second. That this force is not possessed by all persons in equal 
degree ; that in some it is strong — giving health and great power 
to live ; while in others it is feeble, consequently, disease and 
death. 

Third. .That this force is not a fixed quantity with any indi- 
vidual, but that it may be increased and diminished. 

12. These propositions being admitted, our investigations will ^ 
be turned to those circumstances that influence this formative 
force or power to live. As regards its entity, or whether from 
the spiritual or natural world, we care but little. "What we are 
interested in knowing is, how it mny be conserved, and how it 
may be increased when deficient. 

**13. Localization of the jpfafoative Force.— With many, this force 
has been thought of as having some central seat, from which it 
flows forth to give vitality to the body at large. That this is an 
error will be readily seen, as there is no individual part so con- 
stituted as to be a reservoir for, or generator of, such force. But 
more especially, if we study the histology of the body, we will 
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see that it is all built upon the same plan, and of the same ele-" 
ment&, and that each ulcimate structure or cell has this formative 
force inherent in itself. 

14. Recognizing cell growth as the ultimate formation of the 
body, we may safely assume that the formative force by which 
they are organized is the ultimate force. When we speak of 
force, we understand an active condition, and not that simple 
passivity which merely resists change. Therefore in health we 
have continued cell activity, and in association of these histo* 
genetic forms in the complex animal body, a combination of the 
force evolved, which to some extent is common to the whole. 

, -15. Association with other Forces. — We are not, however, to ig- 
nore the fact that man is a microcosm or epitome of the uni- 
verse, and that all the forces of nature may find manifestation 
in his bod} 7 . There is no doubt that in the chemical processes 
which continually go on, there is generated much of his power 
as an organized being. As an example, we may regard heataa 
but a synonym for force, or as it has been tersely expressed, 
u the essence of heat is motion." So, also, electricity is force when- 
ever and wherever manifest. We may be assured, therefore, 
that these forces are utilized in the organic economy, and play 
important parts, and they are continually to be regarded as work- 
ing in the same direction, associated with, and absolutely indis- 
pensable to, the higher power that we have been considering, and 
which is the directing and controlling force in organized bodies. 

16. That this Force is not possessed by all persons in equal degree.—* 
Thin proposition is so self-evident that it is hardly worth our 
while to give it an extended consideration. We observe it both 
in the sick and well, and it must play an important part in our 
therapeutics. We see some born with but vitality enough to 
last a few days, weeks, or months. With others it continues 
life for some years, but it is an enfeebled life, and presents con- 
tinued evidence of the truth of our proposition. 

12. Every successful physician acts upon this, whether he has 
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allowed himself to believe in vital force, or whether he h 
ever thought of the matter. There is, many times, an intuitiv< 
recognition of it, when a patient is seen, that is so strongly im- 
pressed upon the mind as to change the common treatmen 
discarding harsh and enfeebling measures, and substituting 
those of an opposite character. 



18. Conditions favoring this Formative Force. — These may 
summed up in this — a regular and co-ordinated action of alt parts 
of the body* When we descend to particulars, we might exa 
ine all the functions of the body, and we would find that thei 
pmper performance was necessary to its perfection. 1. As w 
will hereafter see, all action is dependent upon a continued 
newul of structure, the supply of material for this may take tli 
first place. 2. A healthy condition of the digestive organs, an 
performance of their function, as influencing all the ruateri 
used in nutrition, is always to be looked to as conserving 
formative force. 8. In the same manner it is necessary that th 
products of waste of tissue should be continuously removal. 
4. That there be no local depots which, from disease, furnish 
the blood with lower or imperfectly organized forme. It is a 
well ascertained fact in pathology, that the simple presence of 
matter undergoing retrograde metamorphosis, in plainer lan- 
guage, dying t impairs the vitality of tissue. 6. An equal circu- 
lation of blood is also an important element. Whenever the 
blood is circulating with undue rapidity, the primary formal 
processes are arrested, and hence the true vital functions of the 
individual are impaired. 6. A regular action of the nervous 
system, that happy mean in which there is neither excess nor 
diminution, is also an important element. No fact is more 
prominent in medicine than that overactivity of the nervous 
system rapidly exhausts vitality. 7. A temperature, varying 
but little from ninety-eight degrees, is absolutely essential to the 
performance of vital processes in the human body, 

19. Though we may have no positive means of determi 
whether an individual has sufficient of the vital or formative 
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force, there are many circumstancea by which we are enabled to 
give a pretty correct opinion. The development of the person, 
rtfttalin all directions, is an important element in this calcula- 
tion. Especially that tonicity of fiber, healthful and active 
performance of function, and vigorous respiration and circuit* 
tion of blood. 

20, Experience has proven that the basilar portions of 1 
brain have a direct relation with this formative force, and U 
was claimed by Dr. \V\ Byrd Powell that a measurement of this 
would determine accurately a person's vital tenacity. The 
measurement was made by drawing a line from the occipital pro- 
tuberance to the suture between the external angular process 
of the osfrontis and malar bone, and taking the distance between 
this and the external auditory meatus. If this measurement is 
above three-fourths of an inch, the person has vitality to reach 
the allotted age of man. But below onc-hiilt inch, we find vital 
tenacity feeble; and, corning do wo to one-fourth inch, we can 
safely say that the person will not live through a severe attack 
of sickness, nor in any event more than two or three years. 

A very large number of observations during an active prac- 
tice in the last twelve years, has satisfied me of the truth of 
these propositions, and I have no hesitation in recommending 
a resort to this measurement as an important element in prog- 
nosis. 



21, That this Force is not a faced quantity with any individual, but 
that it may be increased and diminished, — If this proposition is 
true, it becomes an important element in practical medicine. 
That it may be diminished I do not think that any one will 
question. There is always a diminution to a greater or less ex- 
tent in disease, and those diseases are most fatal in which there 
is the greatest diminution. 

If the reader will review what has just been said of the con- 

ions favoring the formative force (18), he can calculate 

very closely how a change of these conditions will Iesaen it. 

Indeed, he will find that the calculation may be made with 
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^tolerable accuracy as to the extent of impairment. Given, loss 
of appetite, excitation of the nervous system, pulse 130, tern- ' 
perature 105° to 107° = death ; aud the approximation to death, 
in any given case, can be very accurately estimated by the 
change in the entire group. 

5£2. Any agency (fiat violently changes or affects any natural func- 
tion iritpairs this Formative Force. — I desire this proposition to be 
noticed, as it will be found true in all cases, and must certainly 
lead to a radical change in the old practice. All medicines or 
agencies, acting in an unnatural manner; namely, contrary to 
function in health, reduces the power of the patient to live. In 
this category we will put blood-letting, active cathartics, diuret* 
ics, and diaphoretics, and those agents that impair the plasticity 
of the blood, mercurials, antimonials, and even iodine, and the 
salts of potash, soda, etc., if in large quantity. I would not say 
that such means might not be used with advantage in some con- 
ditions, but that tbey are not necessary, and in a majority of in- 
stances absolutely injurious. 

23. Conversely — Agents that look to a better performance of the 
principal functions of the body conserve and increase this Formative 
Force, and necessarily the power to live. — In this direction thera- 
peutics becomes exact, or, if you prefer the term, scientific; and 
a practice based upon this proposition is most successful. When 
I come to this, I am walking on familiar ground, as my prac- 
tice has been based upon it for many years. And, taking my 
own experience with'*that of many others with which I am ac- 
quainted, I am satisfied that it deserves to stand as the basis of 
the practice of medicine. 

24. Thus the principal remedies may be classified thus: 
a. Those which place the digestive apparatus in good condition, 
and favor digestion, b. Those that control the circulation, giv- 
ing an equal and regular circulation of blood, c. Those which 
give regular innervation and natural periods of rest. d. Those 
that establish secretion, and thus remove noxious elegnents from ' 
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the body. e. Those that arrest local diseased processes. Add 
to this appropriate food, and the practice becomes a very per- 
fect one. It is not necessary here to speak of specifics in med- 
icine, as we ye' know too little about them to attempt their 
classification. 

25. Comparing: the older methods of practice tvith this, we 
find a most marked difference in our favor. Based upon Mich 
principles, the practice of medicine lessens the mortality from 
ten to thirty per cent. As this point may be denied, it is well 
to give statistics in proof, and I will select them from authori- 
ties that stand high in the medical world. Chambers reports 
two hundred, and thirty cases of continued fever, divided into 
two series : 

"Of the first series (viz., those treated on general principles), 

9 are entered as Typhus, and of these there died 4 
44 " Typhoid " " 16 

56 " Of doubtful or unrecorded type 3 

Total 109 Total 23 

" Of the second series : 

25 are entered as Typhus, and of these there died 
52 " Typhoid " " 2 

44 " Of doubtful or unrecorded type 2 

Total 121 Total 4 

" Of these, 109 have been treated on what may be termed 
* general principles;' that is to say, they took neutral salines 
three or four times a day, with small doses once or twice a day 
of hydrargyrum cum creta at first, and later in the disease, bark, 
ammonia, ether, and wine, when these remedies seemed required 
by the symptoms. Leeches and cupping were employed to the 
exterior of the inflamed viscera as occasion called, and food was 
administered at the ordinary four daily meal-times. The other 
121 have been treated on a uniform plan of continuous nutri- 
tion ; animal food, in a liquid form, has been given every two 
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hours, day and night, while the patients were awake, and be- 
tween every dose of nutriment a dose of hydrochloric acid. 
They have been sponged two or three times daily with tepid 
water, when the skin was hot and dry ;• and, in a few instances, 
leeches or cupping have bqpn used to the exterior of inflamed 
localities in the abdomen or chest." 

26. Taking the statistics of Pneumonia nnder the antiphlo- 
gistic treatment as follows : Royal Infirmary, Edinburgh, 103 
cases; 55 were cured, 41 died, 7 relieved. M. Louis, 107 cases; 
82 died, or 1 in 3}. Basori, 648 cases ; 143 died, or 1 in 4}. We 
may add to this the statistics of 380 cases treated in the Charity 
Hospital of Vienna, 85 by venesection, 106 by large doses of tar- 
tar emetic, and 189 by diet only, with the following result: „ 

Diet. 

175 

14 

189 

7.4 

1 in 13J 

27. To this I may add my own report of 64 cases of typhoid 
fever treated during the year 1864, strictly according to the 
principles named. Of these but two died, and the average dura- 
tion of the disease was but 13 1-5 days. Of 78 cases of acute 
inflammation of the respiratory organs — pneumonia, bronchitis* 
and pleurisy — the average duration of the disease was 6| days, 
and but one died. Such facts as these are the best arguments 
in favor of the truth of my reasoning. 



VenMection. 


T.rUr Emetic. 


Cured 68 


84 


Died 17 


22 


85 


106. 


Percent. 20.4 


20.7 


Deaths 1 in 5 


1 in 5.22 
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OF THE OTHER FORCES THAT GO TO MAKE UP 
THE SUM OF VITAL POWER. 

28. As before remarked (15), I do not claim that this form- 
ative or vital force is all, but simply a part of that which moves 
the beautiful mechanism of the human body. While it gives 
the organization and keeps it in repair, as it were furnishing 
the perfect machine, it also provides for the utilization of the 
ordinary forces of nature which may be generated in a state of 
activity. Our conscious existence, and its relation with the 
outer world, and the muscular power by which we render na- 
ture subservient to us, has its origin in the ordinary sources of 
power — heat and electricity. We may, therefore, briefly con- 
sider these as elements of the problem we are trying to solve. 

29. Heat. — To make a statement as definite and as plain as 
possible, I may say that heat in the human body arises from the 
oxidation of its own structure, and of food taken for this pur- 
pose. It is as much a process of burning as the fire which 
warms Our rooms, and gives rise to motive power in the same 
manner as the fire under a steam boiler. 

80. As we will hereafter see, the waste of the human body 
is about equal to its weight each four months, requiring, say 
450 lbs. of nitrogenized material for its renewal each year. To 
this may be added 550 lbs. of ingest a, simply for the purpose 
of fuel, giving a total of 1,000 lbs. of combustible material 
yearly. If beat was the only force, this would represent exactly 
man's motive power. 

31. But as we have heretofore seen that the formative force 
employing the materials furnished by digestion, and molding 
them into tissue, not only furnishes the material for the gener- 
ation of heat, thence force, but also for the production of elec- 
tricity. The sum of these forces locked up in the tissues in 
their growth, and set free in their retrograde metamorphosis, is 
sufficient for all our purposes. 

32. W* get a clear view of'this subject in its bearing on 
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practical medicine, by viewing the production of heat as in 
exact ratio to the introduction of oxygen and the burning of 
combustible bodies. 

33. To increase the quantity of heat in the animal body, we 
have but to increase the introduction of oxygen ; and if at the 
same time sufficient calorifacient food is furnished, we have the 
performance of a physiological function. In those cases in 
which this food is deficient the tissues of the body .are burned — 
first the adipose, afterward the connective and muscular. We 
observe this in phthisis, in fevers and acute inflammations, and 
in many chronij diseases. 

34. Animal activity increases oxygenation, and in the same 
ratio the production of power. In the same manner special 
activities increase it, particularly of the circulation and of the 
nervous system. With a pulse at 120, oxygenation goes on 
with great rapidity, as it does also with an excited brain, and 
the tissues are rapidly burned away. * r 

35. While, therefore, lb phthisis and analogous diseases we 
would endeavor to pi^vent the waste of organized tissue by 
furnishing a sufficient amount of combustible matter in the 
food, in acute diseases we, would accomplish the same object by 
controlling the excessive activities of the circulation and of the 
nervous system. 

36. A certain amount of heat is necessary to tissue forma- 
tion, as well as to every normal action of the body. This is 
maintained with the greatest uniformity at a fraction above 
98°. So absolute is the requirement for this temperature that 
we are able to say that disease exists if it falls but little below 
or rises but little above this point. 

37. It would not be possible for a person to live many weeks 
with a temperature continually reduced by but two degrees — 
96°. Yet we will find in many of those chronic diseases, that 
ignorance designates as cachectic, that a want of heat is one of the 
most prominent lesions. If you examine your patient closely 
with reference to this point you will find, in addition to the 
cold feet and cold hands, a lowering of the general tempera* 
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tore to the amount of |°, possibly 1°. It is in these cases that 
the use of cod-tfrer oil has been so markedly beneficial, and oc- 
casionally the employment, of those medicines that increase 
oxygenation. In such cases stimulants, frictions of the ax- 
tremitie8, and that well-ordered ex^cise which favors increased 
oxygenation without exhaustion, is found to be remarkably 
beneficial. • V 

88. The pipcesses of the water-cure are sometimes fenirably 
adapted to these cases. The stimulus of water to the surface, 
giving a vigorous cutaneous circulation, prevents the loss of 
heat, while the well-ordered exercise gives increased oxygena- 
tion. In some of these cases, in addition to local stimulants to 
the extremities, fatty inunction, with friction, is a valuable 
means, as stimulating the surface txA preventing loss of tem- 
perature by evaporation. 

89. But an increase of temperature is also to be considered 
drkn element of disease. No vitalUp-ocess can be well per- 
formed when the temperature is cQUnuously increased above 
100°, and the power to live is rapiSrLexhausted if continued 
above 105°. I doubt whether it i^'gSsible for the formative 
act in renewal of tissue to go on ijriW a temperature continu- 
ously above 102°, and above 105° the formation of secreting 
cell 8 is arrested. 

40. Observations made in cases of phthisis pnlmonalis fur- 
nish the basis of these statements. In one case, when the ther- 
mometer was used almost daily, it was found that when it 
indicated abpve 101° there was continuous loss of flesh and 
strength; but when it fell below 100°, and continued thus for 
some days, there was rapid improvement. 

41. The skin is the waste-gate for the excess of heat of the 
human body. Many times we will find an increased tempera- 
ture, because this waste-gate is closed by dryness of the skin 
and arrest of evaporation. In such cases, of course, those 
means which will re-establish cutaneous action are to be resorted 
to ; hence, in the ordinary acute diseases of the country, the 
importance of the hand (or sponge) bath — indeed, the utility 
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of all baths. In my own person I have seen the temperature 
reduced from 108° to 98° by one hour in a wetfsheet pack. 

42. But in the severer cases we must look beyond this to 
the oxydizing process, or burning, going on in the body. As 
a general rule, in diseases yhich have not gone so far as to be 
necessarily fatal, there is a very close connection between the 
circulation aud this process of combustion. As is the rapidity 
of the circulation, so is the rapidity of combustion. As we 
now have remedies that directly control the circulation, we 
have here another indication for their use. 

43. Attention may also be called to the injurious influence of 
any excited action, in cases where the vitality of the system is, 
nearly equaled by diseased action. The excitation of the nerv- 
ous system by the conversation of injudicious friends has been 
the cause of death in many cases of typhoid fever. Hence we 
are so particular to av«d every excitement, and to keep the 
nervous system in a tnost passive condition whenever we con- 
sider a patient in dangew 

.•44. Electricity. — The fafts in regard to the production of 
electricity in the humaffxxly have not been sufficiently devel- 
oped to be of much aid in therapeutics. The fact that no 
chemical change can occur without the production of electricity 
is well known, and from this we conclude that it must form an 
important element in life — for, as we have already seen (36), 
the extent of these changes is very great, amounting in the 
aggregate to three times the weight of the body in each year. 
45. In certain fish the production of electricity is so great 
that it has been carefully studied. " The electricity produced 
by these animals possesses all the properties of electricity, such 
as we develop it by artificial means. Sparks may be drawn 
from the fish ; steel needles may be magnetized ; water, nitrate 
of silver, iodide of potassium, may be decomposed by it ; and 
the needle of a galvanometer, when brought into the circuit, 
will immediately suffer a considerable deflection, so that it is easy 
to determine the direction of •the current. The quantity of 
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electricity liberated in these fishes is in direct proportion to the energy 
of circulation rffcrf respiration of the animals. After they have 
given numerous and powerful shocks they require a long rest 
and much nourishment, to euable them to store up again a new 
amount of galvanic force." — Althays. 

46. In speaking of animal electricity, Professor Youmans re- 
marks : "As it is now admitted that no chemical change can 
occur withon$ electrical excitement, and as the human body is 
a mass of rapidly changing chemical materials, it must be a the- 
ater of extensive electrical movements, though to demonstrate 
this has been one of the most delicate and difficult problems of . 
science. The blood is an alkaline liquid, while the juice of 
flesh is acid, and the two liquids are only separated by the thin 
walls of the vessels. By the action of these fluids there must 
be in every mass of muscle myriads of electric currents. Mat- 
teucci has proved that currents of electricity are always circu- 
lating in the frames of all animals, and that a positive current 
is continually passing from the intellor to the exterior of a 
muscle. The smallest shreds of muapular tissue have beeA 
proved by Dubois- Raymond to manifest currents, the longitudi- 
nal section being alway positive to the transverse section. By 
arranging a series of half thighs of frogs, alteruately connecting 
the exterior and interior surfaces, he obtained a current that de- 
composed iodide of potassium, deflected a magnetic needle 90°, 
and caused the gold leaves of an electroscope to diverge." 

47. Those interested in the study of animal electricity will do 
well to consult Carpenter's Human Physiology, pp. 683 to 640, 
from the last paragraph of which I will quote, as tending to 
prove certain conclusions which I will make : 

44 The electricity of man is most frequently positive, and irri- 
table men of sanguine temperament have more free electricity 
than those of phlegmatic character. The electricity of women 
is more frequently negative than that of men. There are per- 
sons who scarcely ever pull off articles of dress which have been 
worn next the skin, without sparks and a crackling noise being 
produced ; especially in dry weather, when the electricity of the 
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body is retained, instead of being rapidly dissipated as it is by 
a damp atmosphere. The effect is usually heightened if silk 
stockings and other silken articles have been worn, since these 
act as insulators. It is, doubtless, in part attributable to the 
friction of the articles of dress against each other and against 
the body ; but we can scarcely doubt that it is partly due to the 
generation of electricity in the body itself, since it bears no con- 
stant relation to the former of these supposed causes. Thus a 
Capuchin friar is mentioned by Dr. Schneider, who, on remov- 
ing his caul, always found a number of shining, crackling sparks 
to pass from his scalp; and this phenomenon continued still 
perceptible after a three weeks' illness. The most remarkable 
case of the generation of electricity in the human subject, at 
present known, was recorded some years since in America. The 
subject of it, a lady, was for many months in an electric state 
so different from that of surrounding bodies, that, whenever she 
was but slightly insulated by a carpet, or other feebly-conduct- 
ing medium, sparks passed between her person and any object 
she approached ; when most favorably circumstanced, four 
sparks per minute would pass from her finger to the brass ball 
of the stove at the distance of 1J inch. From the paiu which 
accompanied the passage of the sparks, her condition was a 
source of much discomfort to her. The circumstances which 
appeared most favorable to the generation of the electricity, were 
an atmosphere of about 80°, tranquillity of mind, and social 
enjoyment; while alow temperature and depressing emotions 
diminished it in a corresponding degree." 

48. "We may safely assume that either an excess or defect in 
the amount of electricity will produce disease, though we have 
not that definite knowledge here that we have in the case of heat. 
It is named that a dry atmosphere tends to its retention, while 
a damp atmosphere reduces it; and that it may be retained by 
non-conducting clothing, and its removal facilitated by clothing 
that is a good .conductor. 

49. I am very confident that much of the suffering in our 
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public schools is to be attributed to a change in the normal 
electrical condition of the children, by being in an atmosphere 
rendered abnormally dry by the use of stoves and hot air-fur- 
naces. The symptoms in these cases is a morbid erythism of 
the nervous system, in addition to the bronchial disturbance. 
The remedy is simple, and should always be applied, the evap- 
oration of water by the heating apparatus. 

50. We can also see how that some persons may be benefited 
by keeping them in a dry, warm atmosphere, by the wearing of 
silk and woolen under-clothing and by the use of glass insula- 
tors to the bed. Neither are we to regard the position of the 
patient, due north and south, as of no importance in feeble per- 
sons, as the great electric currents are in this direction. If a 
coil of copper wire, suspended so as to be movable, will arrange 
itself north and south, showing the direction of the magnetic 
influences, we may well suppose that in certain conditions of 
the By stem health might be depeudeut upon a proper position 
in this regard. 

51. Dry frictions with flannel or silk increase the electricity 
of the body, and sometimes afford great, aid to treatment. 
Whileia those cases in which there is an excess, sponging with 
water removes it. There are certain medicines which undoubt- 
edly increase the electricity of the body, as there are some that 
reduce it, but these have not been sufficiently studied. My col- 
league, Professor King, has long held to this opinion, and be- 
lieves that he has had much success in the selection of remedies 
with regard to this point. 

52. Animal electricity bears an intimate relation to the od- 
force of Reichenbach, if it is not the force he speculated upon. 
As some persons possess it in greater degree than others, we 
have no reason to doubt but that it can be transmitted from one 
to another. Experience teaches us that it is not well for a child 
to sleep with an old person, or with one that is feeble or dis- 
eased, aud it is likely that we have here the means of account- 
ing for it. The mysterious powers by the inagnetizer, that 
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relieve pain and care disease, may influence the person in this 
way, besides acting upon his credulity. 

I need not here allude to the use of electricity for medicinal 
purposes, as I have not space to give even a brief description 
of what has been done in this field. Those interested will 
find full details in the treatise of Br. Aithaus, Garrett, and 
others. 



CHAPTER II. 



CELLULAR PATHOLOGY. 

53. I adopt the heading of this chapter more because it 
is the fashion to speak of cellular pathology than for its real 
meaning. What I intend to consider is, the methods of devel- 
opment, and what laws underlie the formation and action of 
the ultimate elements of the tissues. 

64. It will be observed that in almost every chapter we will 
have to consider many of the same effects from very different 
stand-points; and it will be our object to prove that they point 
to the same definite pathological and therapeutical laws; that 
whether we reason from humoralistic doctrines, or Irom the nerv- 
ous, soUdhtic, or cellular, we arrive at the same results. While a 
perfect theory of disease can not be formed from observations on 
the solids, fluids, or nervous system, we may approximate to- 
ward it by an examination of the whole. The error of modern 
pathologists has been, the attempt to account for phenomena by 
an analysis of but oue of a series of causes. 

55. Rudolf Virchow is the father of Cellular Pathology, look- 
ing to it for an explanation of all the processes of disease ; and 
we may have a better appreciation of what is claimed for it by 
a quotation from his work : 

" If we consider the extraordinary influence which Bichat in 
his time exercised upon the state of medical opinion, it is 
indeed astonishing that such a relatively long period should 
have elapsed since Schwann made his great discoveries, with- 



48 Cellular Pathology. 

out the real importance of the new facts having been duly ap- 
preciated. This has certainly been essentially due to the great 
incompleteness of our knowledge with regard to the intimate 
structure of our tissues, which has continued to exist until 
quite recently, and, as we are sorry to^tfe obliged to confess, 
still even now prevails with regard to many points of histol- 
og\ T to such a degree that we scarcely know in favor of vvhau 
view to decide. 

44 Especial difficulty has been found in answering the ques- 
tion, from what parts of the body action really proceeds — what 
parts are active, what passive; and yet it is already quite pos- 
sible to come to a definitive conclusion upon this point, even in 
the case of parts, the structure of which is still disputed. The 
chief point in this application of histology to pathology is to 
obtain a recognition of the fact that the cell is really the ulti- 
mate morphological element in which there is any manifesta- 
tion of life, and that we must not transfer the seat of real ac- 
tion to any point beyond the cell. Before you I shall have no 
particular reason to justify myself, if in this respect I make 
quite a special reservation in favor of life. In the course of these 
lectures you will be able to convince yourselves that it is almost 
impossible for any one to entertain more mechanical ideas in 
particular instances than I am wont to do, when called upon 
to interpret the individual processes of life. But I think that 
we must look upon this as certain, that, however much of the 
more delicate interchange of matter which takes place within 
a cell may not concern the material structure as a whole, yet 
the real action does proceed from the structure as such, and 
that the living element only maintains its activity as long as it 
really presents itself \o ns as an independent whole." — Cellular 
Pathology, p. 29. 

56. The Ultimate Organic Form. — All organic life, whether 
vegetable or animal, has one typical form, that in its essence 
is never changed. This form is that of a cell, usually micro- 
scopic, but always composed of a cell-wall, cell-contents, and 
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mostly a nucleus. It is this structure which has that special 
force which we have termed the formative, and which effects 
its organization, gives it functional activity during its life, and 
transmits the same vitality to its successors. In regard to cells 
we recognize the following facts : 

57. There is no spontaneous generation of cells, but their ori- 
gin is directly traceable to a parent cell. This law of cell- 
growth is absolute so far as our observation extends, and 
embraces all changes of structure and growth in the human 
body. 

58. That the formative power acting from the Supreme Be- 
ins:, by methods beyond our reason, groups the offspring of the 
original or parent cell to form tissues and organs of different 
forms and for different purposes. 

59. That in this grouping the cells have — first, the power of 
increase to the standard size of the organ or part; second, the 
power of reproduction to supply the continued waste; and, 
third, a power of resistance to external agencies by which they 
live an appointed time. 

60. They have also a power of changing material and arrang- 
ing it in different forms, and that not only within their walls, 
but for a certain distance around them. Though every growth 
is a cell-growth, and without a cell there is no organic form, 
we recognize the adaptation of plastic material beyond the 
cell-wall, and yet under its influence. 

61. Need I say here that every function of life has its origin 
in these microscopic forms ; it would not be possible to draw 
any other inference. In the same manner we claim that each 
of these forms has an inherent and individual life, and that the 
association of this life is the sura of the life of man. 

62. From these propositions we can not but see that health 
and life flows from their perfect formation, and that disease and 
death will follow changes from this. If, therefore, we can un- 
ravel the laws of cell-growth, cell-life, and cell-activity, we will 
have accomplished much toward a rational system of medicine. 

63. I view these laws as simple They are— first, an orig- 
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inal viability; second, a supply of nutritient material properly 
formed for their use; third, circumstances favorable for devel- 
opment. It will be noticed that these are as applicable to the 
entire body as to each individual cell, and that they are readily 
appreciated and acted upon. 

64. We do not study human histology and develop from it 
the history of the ultimate elements of our bodies, that we may 
continually regard them as microscopic objects, and examine 
them as such ; but that in this manner, having observed the 
forces and determined the laws of the cell, we may apply this 
knowledge to the sum of the forces and of the body ; for it is 
a well-established law that what is true of a part must be true 
of the whole. 

65. Illustrative of the above propositions, let me briefly call 
attention to the development of the human being. The hu- 
man egg, from which we trace this growth, is a cell from the 
ovary of the mother, and is thus legitimate in origin, accord- 
ing to our proposition (57). This egg contains a germinal 
cell, which has a nucleus, the germinal spot. The first act of 
growth is the division of the nucleus in two, soon followed by 
the complete division of the cell in two, having the same form 
as the original one. There is next a division of these two into 
four, then of these into eight, until, in the course of a few days, 
the entire plastic material of the egg has been worked up into 
cells, which have arranged themselves to form a membrane. 
This germinal membrane separates in two layers, an external 
or serous, and an internal or mucous; and subsequently an- 
other is formed between them, called the vascular layer. The 
serous layer gives origin to the skeleton, brain, and spinal mar- 
row, the mucous layer to the mucous structure and glands, and 
the vascular layer to the heart and vascular system. 

66* We may find, even iu this early period, deviations from 
the normal type -©f development, giving rise to monstrosities, 
or more frequently to but slight lesions of structure — deform- 
ities and mother's marks. We should not expect to find these 
of frequent occurrence, as tbe conditions of development can 
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with difficulty be reuched by any cause of disturbance. Still, 
in their occasional disturbance, we may learn our first lesson of 
diseased development, and from this weigh the importance of a 
knowledge of cellular physiology and pathology in the science 
of medicine. 

67. The three conditions are imperative in fetal development, 
and many times we may directly trace the error or the arrest of 
fetal life to their violation. Habitual abortion, from constitu- 
tional syphilis on the part of either parent, is an example of the 
first. Abortion and defective development is not unfrequent 
from deficiency of nutritient material, either from disease affect- 
ing the digestive organs of the mother, or the placenta through 
which 4he child received its supply; while in many instances of 
fetal death or defective development we can distinctly trace an 
error in the third proposition. 

68. These conditions are as necessary to the entire organism 
as to the individual cell, otherwise we would not be benefited 
by knowing them. We have constant cognizance of the gross 
form, while the- minute structure is beyond our vision only as 
we bring the microscojve to bear upon it. Let us now see how 
they are applicable to the body as a whole. 

69. First — An original viability is seen to be an imperative 
condition. A want of this gives us hereditary diseases and 
early death. A want of it also gives us an enfeebled life and a 
want of resisting power to the ordinary causes of disease; 
while a strong viability gives great resisting power to disease, 
and long life. This has already had a partial considera- 
tion (16). 

70. Second. — A proper supply of nutrient material is also an 
absolute condition, as man only lives by a constant renewal of 
his body. The material for this renewal being furnished, and 
the cells possessing a normal formative power, life continues in 
a regular manner. 

71. Third. — The circumstances favorable for normal devel- 
opment in man are a normal circulation, innervation, tempera- 
tare, and excretion (18). 
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72. Animal cells may be divided into three varieties— forma* 
tive, secreting, and necrological. The first withdraw from the 
blood the material for the formation of tissue, and with this are 
arranged in and form a part of the tissues of the body. The 
second are developed in secreting structure ; and, having with- 
drawn the material of secretion from the blood, they are cast 
off with this into the common excretory duct The third are 
formed during retrograde metamorphosis in certain cases, and 
evidence the control of vital power, even in the death of a part. 

73. Formative cells are normally developed in the exact sit- 
uation of the same material, and in the exact form of the 
parent cells from which they had their origin. Thus a part 
perfectly reproduces itself in size, form, and function, as the 
old material is worn out, dies, and is removed. Muscular tissue 
always produces muscular cells, as is the case with fibrous, 
nervous, and osseous tissue. 

74. Secreting cells are likewise developed with the same 
form and the same affinities for certain material in the blood, 
which is removed for secretion. We have no means of know- 
ing why a cell in the liver removes bile ; in the stomach, gastric 
juice; in the salivary glands, saliva; and we account for it by 
the well-known law that a cell in health always has the form 
and function of its parent; and we leave the origin of such 
function with the Creator, who has so wonderfully adapted the 
animal mechanism to the various circumstances of life. 

75. Necrological cells have their parentage in formative cells, 
and seem to be destined to govern the process of retrograde 
metamorphosis in certain cases, so that the vitality of the 
whole body may uot be impaired. Pus cells are the type of 
this formation, if not the only example. 



CHAPTER III. 



NUTRITION OP TEXTURE. 

So closely are our subjects interwoven that they are with dif- 
ficulty separated so as to give to each one that consideration 
that it demands, without continued repetition. But, as hereto- 
fore remarked, we find in each the same underlying general 
laws, so that the result arrived at is the same from whatever 
point we examine it. 



FOOD. 

76. In studying the processes of nutrition, we will have first 
to examine the materials employed, and the methods by which 
they are fitted for use, according to propositions in (58). 
The requirement in this regard for healthy nutrition may be 
plainly stated — that the food be of good quulity, that it be well 
digested, and that it be carried to the parts requiring it. This 
statement seems so plain that it hardly needs any elaboration, 
and yet we fiud gross violations of it with both the people and 
their medical guardians. 

77. Pood is divided into two kinds, histogevetic or tissue-mak- 
ing, and calorifacient or heat-producing. Of the first, there is 
necessary in the adult, that amount that will compensate for 
the daily waste of tissue. Of the second, the amount necessary 
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to maintain the temperature at 98°. If there is an increase of 
the first, and the formative forces are active, we find an increase 
in the tissues, especially the muscular; this increase, however, 
is to but a limited extent, and is dependent almost wholly upon 
the activity of the organ. If there is an increase in the second, 
and it is appropriated by the body, it is stored up as adipose 
tissue. 

78. If the histogenetic food is deficient, we will observe loss 
of activity in parts, loss of size, and loss of strength. We are 
to especially regard those functional lesions that flow from this, 
as they form some of the most prominent of the phenomena of 
disease. Of these I need but name general debility, defective 
innervation, defective circulation, and defective secretion. If 
the calorifacient food is deficient, we find that the adipose tis- 
sues of the body are first drawn upon, then the histogenetic 
food is burned, and finally, that the nitrogenized tissues are also 
used as fuel. So long as the person lives, the standard of heat 
must be maintained, aud to this end all combustible matter will 
have to aid. 

79. This is frequently noticed in both acute and chronic dis- 
ease, and seems sometimes to be the principal source of danger. 
When from disease it is impossible to introduce into the system 
a full supply of both kinds ot food, we see the histogenetic ma- 
terial continuously used as fuel, thus impoverishing the tissues, 
aud preventing that return of strength which would also give 
better digestion. It is in these cases that we modify the process 
of combustion, or give cod-liver oil or other combustible mate- 
rial that will supply the demand. This point has been already 
referred to (85). It may be interesting to the reader to 
know what parts suffer most during deprivation of food, and it 
may also prove of some practical value. This has been deter- 
mined by some experiments of M. Chossat in the warm-blooded 
animals : 
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Part* which lot* man than 40 per cent 



Pat...... 


93.8 


Blood 


75.0 


Spleen 


71.4 


Pancreas 


64.1 


Liver • 


62.0 


Heart 


44.8 


Intestines 


42.4 


Mucles of locomotion 


42.3 



Parts which Iocs to* than 40 per cent.' 

Muscular coat of stomach 80.7 

Pharynx and oesophagus 84.2 

Skin 88.8 

Kidneys 31.9 

Respiratory apparatus 22.2 

Osseous system 16.7 

Eyes 10.0 

Nervous system 1.9 



80. Occasionally lesions arise from perversion of the food, and 
are best remedied by correction of this. As marked examples 
of this, we have those wide-spread and serious diseases which 
in Northern Europe have periodically followed the use of defect- 
ive grain, and in Ireland the potato disease. We need not go so 
far, however, as our own cities furnish us with abundant exam- 
ples of disease from this source, and during the rebellion it was 
quite frequently met with in our armies. With the poorer classes 
it is sometimes so marked that we need but to give a sound and 
easily- digested food to insure recovery. 

81. But we have instances among the rich and well-provided 
that deserve notice. Frequently the milk of the nursing 
mother, especially after the first twelve months, comes under 
this classification, and numerous infantile diseases flow from it. 
In some instances the continued use of very finely -ground and 
bolted flour is also a cause of imperfect nutrition, especially, as 
in the case of some children, when they have no taste for ani- 
mal food, but have its place supplied with saccharine elements. 

82. This brings up another and very important matter in the 
selection of food. It must possess a sufficient amount of certain 
inorganic elements, and without these there must be feeble- 
ness and at length disease. These materials are furnished in 
natural food, and we are deprived of them by its artificial prep- 
aration. The principal of these are lime, soda, potash, phos- 
phorus, iron, and sulphur. When we have reason to believe 
that any one or more of these are deficient, a correct treatment 
will supply the missing elements in that form that they will be 
most readily appropriated. 

83. There are some facts in connection with this subject that 
we may so group together that their bearing will be seen at a 
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glance, ami they can be readily utilized. Aud, first, we have a 
table of the diurnal ingesta, secretions, and excretions of a man, 
from Draper's Physiology. 

PHYSIOLOGICAL STANDARD TABLES. 



Diurnal liigmta, 8ecretioui, and Excretion* of 
a .Man whoae weight U 140 ll«. avoird'i. 


Diurnal Ingt-sta, tfecretioni, and Excretion • of 
a Mau *how weight is 1,000 parta. 




Weight of body 140.000 

r Water 4.109 


Weight of body 1000.000 

. f Water 29 860 


• 

a 

H4 


Oxygen 2.192 

Dry vegetable food... 1.687 

Dry animal food 668 

Salhra 3.800 

Gastric juice 14.080 


1- 

c- 
•-« 

m 
c 
.2 

H 
W 

c • 

« 
.2 

t 
3 

c 
.2 
j5 
*5 

u 

s * 

» 

M 
♦* 

a 

1-4 


Oxygen 16.667 

Dry vegetable food.. 12.060 
Dry animal food.... 4.021 

'Saliva 23.676 

Gastric juice 100.671 




Panoreatic juice 440 

Bile 8.600 

Carbon, from lungs... .600 

Intestinal juice 440 

Loss water by lungs. 1.440 

« " skin... 2.284 

Fasces 078 


Pancreatic juice 8.148 

Bile 26.000 


• 
C 

o 

Of 

fc 

w 


Carbon from lungs. 8.671 

Intestinal juioe 8.148 

Loss water by lungs 10.286 

44 " skin.. 16.967 

Fasces 667 


•e 


Urine 2.180 

Consisting of — 
Water 2 084 


Urine 16.671 


« 4 

K 

• 


Consisting of — • 
Water 14.629 


© 


Urea .066 


Urea 464 


<** 

I 


Uric acid .002 

Lactic acid 087 

Sulphuric aoid 007 


Uric acid 014 


Lactic acid 264 


£ 


Sulphuric aoid 060 




Phosphoric Acid 008 

Chloride of sodium 009 

Alkalies and earth 016 

Other bodies 002 

r Blood 17.000 


Phosphoric acid 067 




Chloride of sodium 064 

Alkalies and earths 114 

[ Other bodies 014 




r Blood 121.429 




Consisting of — 

Water 13.828 

A 1 hii men 1.190 


Consisting of — 

Water 96.200 


a 


Albumen 8.600 


*s 


Fibrin 087 


Fibrin 264 


£ 


Discs 2.227 


Discs 16.907 


9 


Fats 022 


Fats 167 




Chloride of sodium 061 

Chloride of potass 006 


Chloride of sodium 486 

Chloride of potass 048 

Phosphate of soda 021 

Carbonate of soda 086 

Sulphate of soda 029 


a 


Phosphate of soda 008 

Carbonate of soda 012 

Sulphate of soda 004 




Phos. lime and mag 004 

Oxide and Phos. iron 008 

Other bodies 098 


Phos. lime and mng 029 

Oxide and phos. iron 067 

Other bodies 700 


I 

avo 


n this table the estimate is in the 
irdupois lb. and decimals thereof. 


I 

tho 


n this table the estimate is upon one 
usand parts. 



84. The difference between foods may usually be readily de- 
termined, if we recollect that histogenetic, or blood and tissue- 
making food, contains nitrogen, while the calorifacient, or heat- 
producing, do not contain this element. "We must not forget, 
however, that the most of our food is mixed, containing both 
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of these. We may usually determine their value in either re- 
spect, if we compare them with this table : 

Element* of Nutrition — Histogenetic. 

Vegetable fibrin. Animal flesh. 

Vegetable albumen. Auimal blood. 

Vegetable casein. 

Elementrfor the production of heat — Calorifacient. 

Fat. Cane sugar. 

Starch. Grape sugar. 

Gum. Sugar of milk. 

Pectin. Alcohol. 



85. A food is valuable as it possesses both of these in a form 
easily made use of by the body. Facility of comminution and 
digestion being the next most important point in its considera- 
tion. But in disease it sometimes becomes necessary to choose 
the food with reference to the proportions of one or the other, 
as we may be desirous of increasing the formation of tissue or 
of furnishing the material for the production of heat. The fol- 
lowing table, from Dr. Carpenter, shows the amount of nitrogen 
in some of the more common articles of food, and hence their 
value as tissue producers : 

Vegetable. 



Bice 81 

Potatoes. 84 

Turnips 106 

Rve 106 

Maixe 100-126 

Barley 126 



Human Milk 100] 

Coir's Milk 287 | 

Oyster 806 

Yolk of Eggs 806 

Cheese 881-447 | 

Eel, raw 484 

boiled 428 

Liver of Crab 471 

Mussel, raw 628 

boiled 660 ! 

Ox Liver, raw 670 | 

Pork-ham, raw 689 ; 

boiled 807 I 



Oats 188 

White bread 142 

Wheat 119-144 

Carrots 160 

Brown bread 166 

Agaricus cantharellus 201 

Animal. 

Salmon, raw 776 

boiled 610 

Liver of Pigeon 742 

Portable soup 764 

White of Egg 846 

Crab, boiled 869 

Skate, raw 869 

boiled 966 

Herring, raw 916 

boiled 808 

milt of 924 

Haddock, raw 920 

boiled 816 



Peas 289 

Agaricus russula 264 

Lentils 276 

Haricot beiins 288 

Agaricus deliciosus ... 289 

Beans 820 



Flounder, raw 898 

boiled 964 



Pigeon, raw 766 

boiled 827 

Lamb, raw 888 

Mutton, raw 778 

boiled 862 

Veal, raw 878 

boiled 911 

Beef, raw 880 

boiled 042 

Ox lung 981 



86. In concluding this subject I may advantageously quote 
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the conclusions the same author arrives at with regard to 
food: 

"1. That a due adjustment of the albuminous, oleaginous, 
and saccharine constituents of the food, to the varying condi- 
tions under which man exists, is of the first importance; and 
that the questiou of the derivation of the first two of these con- 
stituents from the animal or from the vegetable kingdom is one 
of secondary character; each being capable of yielding them in 
adequate amount, and the only condition requisite being, that 
the articles of food shall be so selected as to supply the needful 
quantity. 

" 2. Experience teaches, however, that it is not a matter of 
entire indifference whether the albuminous constituent be 
drawn from the animal or from the vegetable kingdom ; for the 
use of a highly-animalized diet has a tendency to raise, and 
that of a vegetable diet to lower, the proportion of red corpus- 
cles in the blood ; while, by a due adjustment of the proportion 
of the two classes of components, the evil effects of the exclu- 
sive use of either may be prevented. 

" 3. So, again, experience teaches what could scarcely have 
been anticipated theoretically; namely, that, notwithstanding 
the power which the living body possesses of converting sac- 
charine compounds into oleaginous, the ingestion of a certain 
amount of oleaginous matter as suck is necessary, or at least is 
favorable to the maintenance of health. 

" 4. Another of the results of experience, of which science 
has not yet given a definite rationale, is the necessity of employ- 
ing fresh vegetables as an article of diet ; the almost invariable 
consequence of the entire omission of them being the develop- 
ment of that peculiar constitutional disorder which is known 
as scurvy. 

" 5. Finally, then, a well-arranged dietetic scheme ought to 
consist of such a combination of the albuminous, oleaginous, 
and farinaceous constituents, as is most appropriate to the 
requirements of the system ; a larger measure of the albuminous 
being supplied, when an unusual amount of nervo-muscular 
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exertion is put forth, and this supply being then most advanta- 
geously derived from animal flesh; a larger measure of the 
oleaginous being required for the susteritation of the heat in a 
frigid atmosphere, and this being supplied equally well by the 
the vegetable kingdom as by the auimal; and a larger propor- 
tion of the farinaceous, as a substitute for the oleaginous, 
being most favorable to health under a high atmospheric 
temperature. 



DIGESTION. 



87. The processes of digestion will only be considered here 
as they influence or change the character of the food, and thus 
favor or interfere with nutrition. I regard digestion as a very 
simple process, even though very complicated means may be 
employed in effecting it. Any one that studies this function 
may readily convince himself that the elements of food are not 
changed by it, and that the belief that it received new vitality or 
was elevated in form is an error. 

88. Digestion is partly a mechanical, partly a chemical pro- 
cess, by which the organization of the food is completely broken 
up, so as to furnish the tissues that perfectly plastic material 
that can readily be used by its minute mechanism. If we re- 
flect for a moment, we will readily see that it is absolutely nec- 
essary that the cell formation of food shall be destroyed before 
it can gain entrance and circulate freely in the blood, and before 
it can go to form other cells in the human body. The realiza- 
tion of this fact will give a clear perception of the derangements 
of digestion, but without this it is impossible to kuow anything 
of it, much less to correct such lesions. 

89. We will bear in miud, too, that digestion is buccal and 
salivary, gastric and intestinal, and a proper performance of 
each is necessary to the perfection of this function, though for 
a time one or even two may be but partially performed. Every 
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practicing physician of much experience has seen the necessity 
of insisting that the food should be well masticated and insali- 
vated. The merest tyfo in medicine understands that the gas- 
tric part of digestion must be well performed if we are to have 
healthy nutrition ; and it seems strange that physicians, who 
should understand that the intestinal part of this function of 
digestion is the most important of the three, will persistently 
use means to keep the small intestines in a state of continued 
irritation by the use of cathartics ; and that, too, at times when 
tftis function is most important. 

90. I will name the most important parts of this function, 
the more common lesions that affect the product, and draw 
such conclusions as will enable the reader to correct them. 

91. Too much importance can uot be attached to a slow and 
deliberate mastication of food in enfeebled conditions of the 
digestive apparatus, and of the entire system. This alone will 
sometimes make the difference between good and bad digestion, 
as I have had proven to me time and again in my practice and 
in my own person. 

92. Gastric digestion requires a healthy condition of the 
stomach, a sufficient supply of good gastric juice, and sufficient 
muscular power. If the stomach is diseased, we determine the 
nature of it, and remove it. If it is enfeebled, we restore its 
tone by the exhibition of the milder bitter tonics. If the gas- 
tric juice is deficient in any of its elements, we endeavor to 
supply them. And whenever we have feebleness of function, 
we endeavor by proper selection of food and restricted diet to 
obtain that amount of digestion necessary to supply the waste 
of tissue, and at the same time improve its strength. 

93. The tongue has always been considered as an index of 
the condition of the stomach, and to a certain extent it gives 
valuable information. There are conditions of the stomach 
in which the digestive process is impaired or arrested which 
are distinctly outlined iu the appearance of the tongue. The 
elongated and pointed tongue, with reddened tip and edges, 
is indicative of irritation. The broad and pale tongue showing 
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enfeeblement, and, when heavily coated atf its base, morbid accu- 
mulations in the stomach. The tongue uniformly found white, 
somewhat pasty, au acid condition. Thte tongue coated dark, 
or red and smooth, an alkaline condition. These are the more 
common conditions met with in disease which prevent the 
taking of food. 

94. In the first of these we employ means to relieve the irri- 
tation ; in the second, to stimulate the viscus to action, or an 
emetic to remove accumulations. In the third, we give an al- 
kali. I prefer soda, generally using the bicarbonate in solution. 
In the fourth, we give an acid, the muriatic being preferable in 
most cases, but in some the vegetable acids are quite as good. 
These points I hold to be of prime importance in the treat- 
ment of disease, and whatever we leave undone, we attend to 
this, and to supplying a proper food ; and whatever we do, we 
are especially cautious that it will not cause derangement of the 
stomich. 

95. As regards intestinal digestion, we understand its im- 
portance better than we do its nature, and how it may be influ- 
enced. The evidence we have as regards its importance is very 
conclusive, the most remarkable being the investigations made 
by Dr. Busch, of the University of Bonn : 

"A woman, thirty-one years of age, from injuries, had fistu- 
lous openings, completely separating the stomach, duodenum, 
and a short fragment of the jejunum, from the intestine below, 
the upper portion of the jejuuum being torn in two. Not the 
least communication existed between the two portions, and the 
contents of the stomach and duodenum, with the gastric, pan- 
creatic and biliary secretions were discharged without admix- 
ture with the secretions from the intestine below. 

•• When admitted to the hospital the first effects of the injury 
had passed off, but the emaciation was remarkable, so that, 
though considerable improvement had taken ph-ce, she only 
weighed 68 pounds 2 ouuces eight weeks after admission. 
She devoured incredible quantities of food, and for a leugth of 
time; while still eating, tho food first taken would make its 
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appearance in the superior fistula, and on being questioned, 
fet^e would state that, though feeling better, her strung desire 
for food was not satined. In fact, though her "stomach was 
filled, she felt an irresistible desire for aliments. The physi- 
ology of hunger was conclusively shown in this case to be com- 
posed of two factors — the one, the emptiness of the stomach 
and first passages, which was temporarily relieved by eating; 
the other, more permanent, caused by the excess of waste over 
supply. 

*"The main object, at first, was to arrest the marasmus, by 
furnishing to the system a supply of nutritious material, it 
being evident that no matter how much was taken into the 
stomach the exhaustion still increased. It was attempted to 
lead the contents of the upper portion into the lower by arti- 
ficial meaus, but this failing, after repeated trials, another 
course of feeding was adopted, with marked success. 'At 
first protein substances were injected into the lower opening, 
alternately with amylaceous, and subsequently eggs and meats 
were stuffed in by the finger. The result was most surprising, 
and admitted no comparison with the previously adopted feed- 
ing through the mouth. Although there was not commen- 
surate increase of the volume of the patient, yet the muscles 
manifested more tone, the features lost their death-like expres- 
sion, the eyes became bright, the voice returned, and the patient 
could sit up in the erect posture.' 

" We have here indisputable evidence that the small and large 
intestines do possess the power of digestion in a very marked 
degree — far exceeding the stomach and duodenum, whuh, 
with the associate glands, have hitherto received the credit. 
The enteric juice, contrary to the experiments of Frerichs, was 
found to be secreted in small quantity. During six weeks 
prior to her entering the hospital, the patient had but one 
alvine evacuation, of the size of a chestnut, consisting, proba- 
bly, but of mucous and epithelial scales. Subsequently (food 
being introduced into the lower fistula), she had, every twenty- 
four hours, a copious one of ordinary consistence, though of a 
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grayish-white color, on account of total Absence of bile. Most 
conspicuous was their fetid odor. Digestion seemed other- 
wise to be perfect, and the faeces retained no traces of the nutri- 
ments taken. These facts, with the steady improvement of the 
patient, would seem to demonstrate the dissolving properties 
of enteric juice upon protein bodies. 

" Professor Busch sums up the result of bis experiments as 
follows: 

" 1. Hunger is constituted by two sensations — the first is 
represented by the nervous system in general, and derived 
from the impoverished condition of the tissues; the second 
originates with the nerves of the digestive organs, indicating 
their emptiness. The former is removed only by the required 
assimilation of nutritive elements, and not by merely filling 
the first passages. 

•" 2. The peristaltic action of the intestines takes place with 
the same power within the abdominal cavity, and when ex- 
posed to the atmospheric air. Its propelling power equals a 
column of water twenty-four inches high. 

"3. The alimentary canal has its periods of rest and action. 

" 4. The quantity of enteric juice secreted is invariably small, 
and of alkaline reaction. Its per centage of solids averages 
5.47. 

44 5. Enteric juice is capable of digesting amylaceous and 
protein substances. 

" 6. Enteric juice converts starch into grape sugar. 

"7. Enteric juice prepares protein substances for assimila- 
tion under the phenomena of putrescence. 

" 8. Enteric juice leaves cane sugar unchanged. 

" 9. Cane sugar, absorbed as such, is not discharged in the 
urine. 

" 10. Fat, unless exposed to the action of bile, or pancreatic 
juice, is absorbed not at all, or in insignificant quantity. 

" 11. Food appears between fifteen and thirty minutes after 
being taken in the superior third of the thin intestine. 

" 12. Solution of cane sugar disappears in part before enter- 
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ing the small intestine ; all that enters the latter is converted 
ih to grape sugar. 

"13. Raw albumen taken from hens' eggs is directly ab- 
sorbed in the stomach and the adjoining portion of the small 
intestines. All that descends to the lower portion of the latter 
is unchanged. 

"14. Gum is not converted into sugar, but remains un- 
changed. 

" 15. Gelatine is dissolved, and thereby loses its coagulability. 

"16. Casein remains partly dissolved in the digestive fluids. 

" 17. Fat is entirely emulgated by the digestive fluids, when 
alkaline or neutral, but partially when acid. 

"18. The digestive liquids of the small intestines possess 
digestive powers over protein substances. 

"19. The minimum of all digestive fluids entering the small 
intestine in the course of twenty-four hours amounts to more 
than the seventeenth part of the weight of the body." 

96. Looking at the function of the small intestine in this 
light, I object to the frequent and continued use of purgatives, 
especially those of a drastic character. But we also see that 
we have here a large field for careful observation, and one that 
will certainly repay the inquirer. We now know that we have 
certain remedies that in small doses will stimulate this part of 
the digestive tract. Nux vomica has an especial influence here, 
as has also the podophyllum and its resin, and the leptandra 
and its resin. Given with the stomachic bitters, we find a 
great aid fn defective digestion. 

97. Circulation. — That nutrition be properly performed, it is 
necessary that the blood containing the material should be car- 
ried to the part and distributed through it; then the cells, 
by their elective affinity, withdraw from the moving mass that 
portion required for its use, and at the same time carts out that 
which has already served its purpose. If strength and activity 
are required of a part, it is given a free circulation. If from 



Hypertrophy. 

any cause the circulation is impeded, the part 
strength, and activity. 
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size, 



98. Innervation. — The function of nutrition is, to some ex- 
tent, under the control of the nervous system, but exactly how 
far we are unable to say. It is more particularly the sympa- 
thetic system that influences it, probably more because it con- 
trols the circulation of the blood and the function of digestion, 
than by any direct influence upon cell-life. As we will have 
occasion hereafter to study the function of this system of 
nerves, it will only be necessary to refer to it in this place. 

99. Having thus examined the factors in this somewhat com- 
plicated process of nutrition, we may trace the lesions that flow 
from its derangement, assign them their proper place in the 
total of diseased action, and be able to give intelligent assist- 
ance to relieve them. 

We classify the derangements of nutrition as follows : 



Nutrition of textures. • 



Increased. 

Diminished. 

Perverted. 



Hypertrophy. 
Atrophy. 

Degenerations of tissue. 
Morbid depobita. 
Morbid growths. 



HYPERTROPHY. 

100. Increased nutrition depends, as we have already seen, 
upon one or more of the following conditions: a. An excess 
of formative force, or cell-production. 6. An excess of food 
and its preparation for the nutritive processes, c. An increased 
amount of blood carried to the part. d. An increased inner- 
vation. 

101. A very important law of our being develops itself here, 
that size, strength, and activity depends upon the proper and 
continued exercise of tissues, organs, and parts. It is given to 

• 5 
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man to have that amount of strength and activity that may be 
required under any circumstances in which he may be placed, 
and for any activities to which he may be adapted. It is ac- 
cording to this law of use that the blacksmith's apprentice 
finds an increased size and strength of arm as he continues the 
use, and that the danseuse attains that immense power in the 
muscles of the leg. The process by which it is attained is very 
simple — the continued use of the power we have, which in* 
creases the circulation, innervation, metamorphosis, and cell* 
production of a part* It is illustrated in the case of Dr. Win- 
ship, who, commencing by lifting a weight of some five hun- 
dred pounds, and adding to this day by day, was enabled, in 
the course of some years, to lift the weight of twenty-one hun- 
dred pounds. 

102. This law is operative in all parts of the body, and its 
intelligent guidance offers the only rational means of overcom- 
ing some diseases. Is there an imperfect development of the 
respiratory muscles; by calling them fully into play, day after 
day, by appropriate exercise, they can, be fully developed. 
Have the lungs themselves an imperfect development, this im- 
perfection is increased by want of use ; but good development 
is attained by full and continued use of the inspiratory power 
we have. Is there feebleness of the stomach ; its power can 
certainly be increased by the judicious exercise of what it has; 
but it must not be overtaxed to exhaustion. In habitual con- 
stipation, we find the curative means in exercise, not in cathar- 
tics. We direct the patient to. take a large tumbler of water 
ou getting up in the morning, then rub the abdomen thor- 
oughly with the hand, and going to stool immediately after 
breakfast. If the person adopts this plan with the determina- 
tion to succeed, my experience shows that they never fail. Of 
course there is difficulty at first; but as week after week 
passes it becomes easier, and finally a habit is formed that will 
last a life-time. 

103. It will be seen that this law is universal, as applicable 
to the structure and function of internal organs, as it is to the 
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muscles of animal life. I have been accustomed to point out 
to my classes the importance of its recognition in mental de- 
velopment. Every man has the germs of an endless develop- 
ment of mind, and cau make of himself whatever he may 
determine. The law is absolute: Use that thon hast to its 
fhllest extent, and there shall be continued increase. I may 
call attention here to the fact that this is one of the most 
prominent laws of the Bible, unfolded from its beginning to 
its close, and as operative in the moral as in the physical uni- 
verse. 

104. I need but call the attention of my readers to its im- 
portance in the treatment of deformities from muscular debil- 
ity. In this is the theory of the movemeut cure, and wherever 
well-regulated movement can be brought to bear there will be 
increased development. I insisted, some ten years since, that 
it afforded the only rational means for the relief of displace- 
ments of the uterus; that if the abdominal and perineal mus- 
cles were strengthened, even by the passive movements of 
friction and kneading with the hand, a cure would result in 
most cases. A very large experience, and reports from the 
practice of many others, have satisfied me of the truth of this 
doctrine, and its great superiority over other means in the 
treatment of these affections. 

105. Hypertrophy of tissue is not a very frequent element 
of disease, yet it is occasionally met with. The most common 
instances of it are thus named by Dr. Williams: 

"When it affects the cellular texture of the lower extremi- 
ties it appears to be a chief constituent of elephantiasis. Hy- 
pertrophy of the epidermis happens in callosities of the skin, 
and in corns, excited by continued irritation or pressure, which 
operates by causing determination of blood to the part. An- 
other form of hypertrophy of the cuticle arises from chronic 
inflammation, and is instanced in psoriasis, chronic eczema, 
and impetigo. The cuticle is here retained, instead of being 
duly shed, and from its stiffness it often cracks into chaps or 
rhagades. In the more temporary and slight cutaneous flushes, 
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congestions, or inflammations of erythema, scarlatina, lepn», 
and pityriasis, superfluous epidermis is thrown off in a peel- 
ing of the skin, or in detached scales. But ichthyosis pre- 
sents the most extraordinary example of this sort of hyper- 
trophy in excess. In this disorder the dried epidermic cells 
accumulate in a solid state, so as to form scales, or coarse 
bristle-like projections. These affections of the epidermis 
have their parallels in diseases of mucous membranes ; but the 
surfaces of these membranes being bathed with liquid secre- 
tion, the nucleated cells, which stand in the place of those 
that on the skin form solid scales, are here thrown off with 
the mucus, and are preseuted in it as floating shoals of epithe- 
lium scales, together with mucous cells and a viscid amorphous 
fluid. Such disordered secretion of the mucous membranes 
not uu frequently co-exists with cutaneous diseases; thus bron- 
chial congestion with viscid expectoration commonly occurs in 
persons affected with psoriasis and lepra. 

"The hypertrophy of the liver and spleen, so common in 
protracted ague, may very fairly be referred to the frequent 
repetition and long continuance of the enormous congestious 
which the disease induces in those organs. I have known a 
similar enlargement in them to ensue after prolonged exposure 
to oold and wet. In some cases, however, where there is hy- 
pertrophy, no such external cause can be detected; the enlarge- 
ment then must be referred to some peculiar condition in the 
circulation of the affected organs, or to an unusual activity in 
the molecules that nourish them. To this obscure category 
belongs the enlargement of the thyroid gland, which is known 
as brorichocele."— Williams' Principles of Medicine, pp. 858, 359. 



Atrophy. 69 



ATROPHY. 



106. Atrophy follows a disproportion between waste and 
supply, whether in consequence of an excess of the first or de- 
ficiency of the second. As already remarked, the tissues of 
the body are formed of material that render them short-lived, 
and, consequently, there must be a continuous renewal of 
structure. Not only is this necessary, that the tissue may 
possess perfect form and function, but that the various activi- 
ties of the body may be continued. In the death of tissue is 
generated that force by which we have conscious life and 
action. 

107. Atrophy may be general or local, but both depend upon 
the same conditions, which we may briefly notice. General 
atrophy results when the daily waste is greater than the sup- 
ply. It is true we recognize a condition in which the forma- 
tive force is so feeble that, though there is an abundant 
supply of material, cell formation and ijts appropriation can 
not go on. There are other instances of atrophy, or maras- 
mus, in which the digestive apparatus can not prepare the food 
for nutritive purposes, and others, as we have already seen, in 
which a fermentative process is allowed to proceed in the di- 
gestive apparatus until the food is destroyed. Both of these 
are common and easily recognized cases, and form a constitu- 
ent of many chronic diseases. 

108. In acute diseases general atrophy is always an attend- 
ant, for the waste continues without the power of supply. 
Still, even here, if proper care is given to the condition of 
the digestive organs, and an easily-digested food supplied, 
extreme atrophy may almost always he avoided. A more im- 
portant reason for this course, however, lies in the fact that, 
with even this limited amount of nutrition, all the important 
functions of the body are better performed. 

109. General atrophy may be dependent upon the prepon- 
derance of chemical forces over the formative, which gives a 
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greatly increased waste; or it may depend upon some lesion 
in the organization of the blood, whereby the material fur- 
nished by digestion is unfitted for its purpose. We also have 
those cases that arise from excessive secretion, as from the 
bowels, kidneys, and skin, whereby large amounts of nutritive 
material are drawn from the blood. 

110. The therapeutic conclusions to be drawn from the 
above are very plain, and easily carried- out. If there is a 
defect in the formative force, it is to be increased by those 
means which experience has shown to aid this (18). Chem- 
ical processes that favor too great waste should be controlled. 
The digestive process should be increased and strengthened if 
this is at fauit, and such restoratives employed as will give 
normal quantity and quality of the blood. The process of 
retrograde metamorphosis may be controlled to some extent by 
remedies. Lastly, exhaustive excretions should be arrested. 

111. Partial atrophy may arise from such disease of a part 
as impairs its formative power. It also attends an arrest or 
an enfeebled circulation to a part, and occasionally from a de- 
rangement of innervation. Disease of a part is, however, the 
most common cause. The Indian fakir finds his arm wither 
and> lose all power by keeping it continuously in one position. 
The muscular structure of any part will waste from paralysis, 
and will waste and become enfeebled from sedentary habits. 

112. Many men, commencing life with a well-developed 
muscular system, find themselves, after a few years' confine- 
ment to the counting-house or store, with hardly enough to 
serve the common purposes of life. The respiratory organs 
are weakened for want of use; the stomach, bowels, and in- 
deed all parts, suffer in the same way. 

113. The therapeutics of partial atrophy may be readily 
drawn from what has just been said. Disease of a part must 
be removed ; it must have a free circulation of blood, and it 
must be called into action to the extent of which it is capable, 
as exercise is the true stimulus of the nutritive process (101). 
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PERVERTED NUTRITION. 

DEGENERATION. 

114. When in the process of nutrition one element replaces 
another, so that, though the outer form may be preserved, the 
elemental structure is changed, we say there is degeneration of 
tissue. We can readily see what causes might lead to this 
transformation, though it is difficult, many times, to under- 
stand why they should exist. 

115. The most frequent cause of degeneration may be found 
in an enfeeblement of formative power, and is a lesion of cell 
production. Thus we notice that when muscular tissue is in- 
capable of reproducing itself the cell formation goes on to the 
production of fibrous or fatty tissue — lower grades of organi- 
zation. 

116. In other cases the lesion may be partly of digestion, 
assimilation, and of the blood, whereby the plasma or material 
for nutrition is changed. We know there are such lesions, 
and we have other derangements that show it more clearly 
than these. 

117. We may specify four kinds of degeneration — the fibrous, 
granular, fatty, and the osseous. To these may be added a con- 
dition known as softening, in which we do not recognize any 
special change of material, but simply a want of proper for- 
mation and connection. 

118. Fibrous degeneration is principally confined to muscular 
structures, the fibrous tissue replacing the muscular structure 
in the same fibrillse. As it progresses the part loses its power 
of contraction — is not so obedient to the will. The causes 
above-named are sufficient to produce this degeneration, and 
not unfrequently it arises from these. In other cases it is de- 
pendent upon an inflammatory process of the structure or its 
immediate vicinity. 

119. We occasionally meet with this degeneration in inter- 
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nal organs, both muscular and glandular. Fibrous degenera- 
tion of the heart is occasionally met with, and it is claimed to 
be almost wholly dependent upon inflammatory action. Fi- 
brous degeneration of the liver, the so-called hob-nailed liver, is 
one of the severest affections of this viscus, and of course, in 
so far as fibrous tissue has replaced the secreting structure, it is 
irremediable. The same change is occasionally noticed in the 
spleen, pancreas, and kidneys, but is rarely recognized during 
life. 

120. Granular degeneration is that condition in which gran- 
alar material of low organization takes the place of the normal 
structure of a part. If we except softening, this is the first 
distinct degeneration. We may find this transformation in 
all structures, at first in but small quantity, but gradually in- 
creasing until it replaces large portions of tissue. Granular 
degeneration of the kidney has been studied to a greater ex- 
tent than any other, and may be regarded as its most common 
form. 

121. As regards the nature of this granular material and its 
origin, I may quote from Virchow : 

"At present we call the body a granule-globule, and regard 
it as the first distinct proof of degeneration when the cell no 
longer retains its existence as a cell, but merely its former 
shape remains, after the parts which really constitute a cell — 
namely, the membrane and the nucleus — have completely 
passed away. After this, in accordance with external circum- 
stances, either a complete destruction of the parts ensues, or 
they may still persist, coherent. If, namely, we have to deal 
with very soft parts, in which much fluid or juice has been 
present all along, the granules full asunder. The medium 
which bound them together, and enabled them to retain the 
globular form — namely, a remnant of the old cell-contents — 
is gradually dissolved. The globule breaks up into a crum- 
bling mass, which is often still somewhat coherent in places, 
bat from which one drop of fat after another is detached, so 



./, 



V* ■„.-*■ 



Fatty DegbiHration. 73 

that the correspondence with milk is very beautifully dis- 
played." — Virchow, p. 379. 

122. Fatty degeneration is the most common of these per- 
versions, and may occur in any organ or part. Commencing 
in a tissue, the microscope detects single rows of fat-cells 
alternate with the muscular fiber. As it progresses further 
portions of the muscle present a pale appearance, and here 
their development will be found abundant, and seemingly 
taking the place of and arranged like muscular fiber. And 
in glandular organs we find a similar arrangement of fat-cells 
to that of the original tissue, so that we are constrained to 
believe that the fatty matter has really taken the place of the 
muscular. 

As regards the histology of fatty degeneration, I may again 
quote from Virchow : 

44 We have now compared a series of examples of fatty de- 
generation, and may henceforth confine ourselves to the con- 
sideration of genuine fatty metamorphosis, in which the normal 
structure of the part is ultimately destroyed, and the place of 
the histological elements is gradually occupied by a purely 
emulsive mass, or, more concisely, fatty debris. It makes no 
difference whether it is a pus-cell, a connective tissue corpuscle, 
a nerve or muscular fiber, or a vessel which experiences the 
change ; the result is always the same ; namely, milky debris, 
an amorphous accumulation of fatty particles in a more or less 
highly albuminous fluid. But though we hold to the agree- 
ment of all cases of fatty metamorphosis in this respect, it by no 
means, however, follows that the importance of this change as 
a morbid process is in every case the same. This you may at 
once infer from the circumstance, that, while I have introduced 
this process to your notice in the category of purely passive 
disturbances, one of the very structures which we most fre- 
quently find in it, the granule-globule, has been regarded as a 
specific element of inflammation. For years an inflammatory 
globule (exudation corpuscle) was looked upon as an essential 
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phenomenon in the process of inflammation, and in fact, the 
frequency with which cells in a state of fatty degeneration are 
found in inflamed parts, affords sufficient proof, that in the 
course of inflammatory processes, which it is impossible we 
should ever regard as simply passive processes, such transfor- 
mations must take place. It is therefore very essential to find 
a means of distinguishing between the two classes. This offers, 
indeed, in particular cases very great difficulties, and according 
to my conviction the only possible method by which clear 
notions upon the subject can be obtained, consists in examining 
whether the condition of fatty degeneration is a primary or 
secondary one, whether it sets in as soon as the disturbance 
can be perceived, or whether it does not occur until some other 
perceptible disturbance has gone before. Secondary fatty de- 
generation, or that in which this peculiar transformation occurs 
only in the second place, generally succeeds to a first and active 
stage; a whole series of those processes which we do not 
scruple to call inflammations, run their course in such a way 
that a fatty metamorphosis sets in as the second or third ana- 
tomical stage of the change. Here, therefore, the fatty degen- 
eration does not arise as a direct result of the irritation of the 
part, but where we have the opportunity of more accurately 
tracing the history of the changes, it nearly always turns out, 
that the stage of fatty degeneration has been preceded by 
another stage, namely, that of cloudy swelling, in which the 
parte enlarge and increase in extent and density, in conse- 
quence of their absorbing a large quantity of matter into them- 
selves. Absorbing I say advisedly, because I hold it to be untrue 
that the part is in any way forced by external influences to take 
up this matter, or that it is inundated with exudation proceed- 
ing from the vessels, for the same phenomena present them- 
selves also in parts which have no vessels. It is only when the 
accumulation has attained such dimensions, that the natural 
constitution of the part is thereby endangered, that a fatty dis- 
integration is set up in the interior of the elements. Thus we 
may designate fatty degeneration of the renal epithelium as a 
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stage of B right's disease (or as I say, parenchymatous nephri- 
tis), which has been preceded by a stage of hyperemia and 
swelling, in which every epithelial cell accumulated a large 
quantity of cloudy matter in itself, without there having been 
originally a trace of a drop of fat observable. Thus we see 
that a muscle under the influence of agencies which it is uni- 
versally conceded produce inflammation, as for example after 
wounds, aud chemical corrosions, swells up, that its primitive 
fasciculi become broader and more clouded, aud that as a second 
stage the same fatty degeneration commences in them, which 
at other times we see primarily arise/' — Virchow, pp. 891-393. 

123. The same author describes another form of degenera- 
tion which he terms amyloid, and which consists in the deposit 
of a starch-like material between the elemental tissues. In 
other cases "all the constituents (parenchyma and intestinal 
tissue), as such become directly filled with a substance also of 
an amyloid nature, and are gradually infiltrated with it, just as 
tissues become infiltrated with lime in calcification." Our author 
determines the character of this material by the employment 
of iodine, followed by the very cautions use of sulphuric acid, 
when a perfectly blue color is developed. 

124. Osseous or calcareous degeneration arises from the same 
causes, and is found in the same parts as those varieties just 
named. In this case the tissues seem to take the place of a 
provisional cartilage, and the osseous matter is deposited around 
the cells. In some cases Virchow concludes that the process 
is really one of development. That in the part about to un- 
dergo ossification there is a rapid cell-formation as in the de- 
velopment of bone. 

125. Osseous degeneration is most frequent in the permanent 
cartilages. In old age there is frequent ossification of the in- 
tercostal cartilages, and rarely of the intervertebral and of the 
articular. Ossification of thp laryngeal cartilages is also quite 
frequently met with in old age, and as produced by disease. 
The most serious lesion of this kiud is the ossification that 
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occurs in the walls of the heart and arteries, and in the valves. 
Occasionally it gives rise to such symptoms as call attention to 
it, but at other times it is not recognized, until possibly the 
sudden giving way of an artery or the wall of the heart causes 
sudden death, and the examination of the cadaver determines 
the cause. 

126. To these degenerations I added softening, as being of 
the same class, and many times preceding them. In this case 
the tissues are soft and friable, are readily separated and torn, 
and in every respect seem to have lost that peculiar property 
we call tonicity. There is here a gradual loss of vitality; and, 
though the tissues reproduce themselves, they do it in a less 
and less perfect form. They do not lose their function at once, 
but there is a gradual enfeeblement of it as this degeneration 
proceeds. 

127. The most marked example of this degeneration is soft- 
ening of the brain, which has engaged the attention of several 
writers in the last few years. Overactivity and prolonged 
mental exertion has been regarded as the most common cause, 
though great and long-continued emotional excitement will 
also produce it. 

We have instances of this degeneration in internal organs. 
I have seen one case of friable lung, in which I was positive 
that death resulted from softening of its tissue. The friable 
spleen, liver, and kidneys are spoken of in pathological anat- 
omy, though I doubt whether a softening of these organs has 
yet been recognized as a pathological state by any writer on 
medicine. 

128. Degeneration is not easily recognized, and in a majority 
of cases it progresses until the destruction is beyond remedy. 
Of course I exclude cases of granular degeneration of the kid- 
ney and degeneration of the liver, which usually, though not 
always, present characteristic functional disturbance. The 
gradually-decreasing power of continued exertion is an impor- 
tant point in the diagnosis. Persons having degeneration will 
find thepiselvee incapable of prolonged exertion ; this, it will 
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be recollected, is a prominent symptom of softening of the 
brain. A want of sharpness in the wave of blood as it passes 
under the finger is an additional element. If we add to this 
the baggy appearance of the tissues, especially those influenced 
by the superficial muscles, we have the principal points that I 
have depended upon. There is something in the appearance 
of the person that strikes the observant physician as necrobiotic, 
though lie may not be able to tell exactly what it is; and I do 
not wish to inculcate a dependence upon impressions that can 
not be analyzed. 

129. Treatment. — As regards the treatment of these lesions, 
I think it will be admitted that the older methods have done 
far more harm than good. In my practice I strictly observe 
the rules laid down in (18) ; believing that if I can increase the 
formative power and good digestion and secretion, I may effect 
a cure in the earlier stage of the degeneration. The more 
powerful bitter tonics and stimulants, as quinine, strychnia, 
phosphoric acid, and iron, are very useful in these cases. Ait- 
kin's syrup of the phosphate's of quinia, strychnia, and iron, 
or, as it is familiarly called, Compound Tonic Mixture, is an ex* 
eellent preparation. With this and a small portion of sound 
wine, we advise an animal diet. The other part of the treat- 
ment looks to the activity in the waste of tissue, and its re- 
moval by the skin, kidneys, and bowels. Thus keeping both 
waste and supply active, but equal, we find that the degenera- 
tion shortly yields, even when it has existed for some time and 
been quite 6evere. 



DEPOSITS. 



130. To avoid confusion, I employ the ordinary classifica- 
tion, though in this instance the term deposits is entirely inap- 
plicable to express the condition, and, indeed, tends to lead the 
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student 9 into error. There are no deposits in vital processes, 
but nutrition even when diseased is wholly a selection or elec- 
tion by the cells from the blood. Such processes are consid- 
ered under this heading. Then we have others, in which at 
first there seems to have been an effort at organization, but 
this soon fails, and we have an exudation of inorganizable 
material. 

131. Deposits are divided into three varieties, euplastic, caco- 
plastic, and aplastic. The first is that in which the exudation 
is capable of normal organization ; the second, in which it ia 
capable of but feeble or imperfect organization ; and the third, 
in which it is not susceptible of organization. We have first 
to regard these nutritive processes in the repair of injuries; 
secondly, the same processes as a cause of disease : and third, the 
deposit as a simple exudation impairing the vitality of the part 
into which it is thrown. 



REPAIR OF INJURIES. 

132. Most writers have claimed that a wounded or injured 
part could be repaired in four different ways : 1. By immediate 
union. 2. By the first intention, or union by adhesion. 3. By 
the development of new tissue, and 4, By suppurative granu- 
lation. I am satisfied there is no such thing as immediate 
union; indeed, it is impossible that there should be such. In 
the injury, even an incision with the finest cutting instruments, 
there is a destruction of tissue, and even if there were not, it 
it is absurd to suppose a coaptation so exact as to bring accu- 
rately together the divided capillaries and cell structures. The 
third and fourth processes are also the same— the development 
of a new tissue as a bond of union, and it is absurd to speak of 
it in one case as arising " from a neucleated plasma," in the 
- other, from " suppurative granulation." 

188. We may assert that the repair of injuries is in but two 
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way s: 1. By adhesion, or, as we may still call it, first intention; 
and 2, By the formation of that fibrous connective tissue 
known as a cicatrice. In the first case there is a perfect condi- 
tion of the material for repair, and a good coaptation of the 
parte ; while in the second there is an imperfect coaptation of 
the parts, aud causes acting to diminish the plasticity of the 
mm effused lymph. 

184. In recent wounds, we notice in a short time an exuda- 
tion of material upon the free surfaces, which give them a 
glazed appearance. This is the reparative material commonly 
known as coagulable lymph, but it is better to describe it "as 
the free interstitial plasma which, before the wound was made, 
was about to give form and substance to the solid structures, to 
muscle, connective tissue, or membrane. It was not a secretion, 
but a p re-existent fluid which the knife disclosed, or rather ex- 
posed. " If we tap a muscle under firm pressure, we can squeeze 
out this fluid. Squeezed from the limb of a sheep immediately 
after death, it is a thin, slightly-colored alkaline serum, very 
easy coagulable. It is almost destitute of salts, and it has a 
mean specific gravity of 1025. It decomposes with extreme 
rapidity under circumstances favorable to change, but it can be 
kept free of decomposition by extreme cold for an unlimited 
time." 

135. From the approximated tissues a proliferation of cells 
immediately takes place, which employing this plastic exuda- 
tion, soon form it into tissue analogous to that they were 
derived from. Here there is no layer of adventitious tissue, 
because the cell-growth is from the original tissue, and the 
material employed is that natural to the nutrition of the part. 
We have heretofore seen that there was a cdl territory, limited, 
in extent, it is true, but over which the cell possessed entire 
power. Now, if the separation of the parts are such that the 
influence of the cells from adjacent sides does not embrace the 
entire exudation, this union by first intention can not take place. 
In many cases we observe a union in part by first intention, and 
in part by the formation of fibrous tissue. 
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186. Dr. Richahdson claims that "when a wound does not 
heal by first iuteotion, it is prevented by a layer of decompos- 
ing albuminous matter lying between its divided surfaces. 
This layer may be very thin and transparent, or it may be thick 
and dense; it may give an offensive odor, or it may (when it 
exists in purulent matter) give little odor; it may be transpar- 
ent and colorless, or it may have various shades of color from 
light gray to almost blackness. If we examine this fluid chem- 
ically, we find that it consists of modified albuminous matter, 
with or without fat; if we bring some of it in a state of actual 
decomposition into contact with other matter albuminous in 
construction — such as blood, serum, dissolved fibrin, or even 
dissolved casein — it quitkly transforms all these into decompos- 
ing or decomposed matter like to itself, the conditions for 
decomposition being supplied." 

137. The same writer claims that this nutritive plasma in its 
normal condition is alkaline, but when exposed to the air, and 
oxidized, becomes acid, and then undergoes speedy decompo- 
sition. " Suppose, then, the oxidation is established, what is 
the sequence? The sequence is disposition to further change. 
The fluid, modified in character, is no longer a fluid ready to 
enter into substance with the solid tissue with which it is in 
contact. It lies as foreign matter, preventing adhesion, and 
communicating acidity to the new plasma that is poured into 
it. From this state there may be three results: 

" 1. The patient, being healthy and well provided with good 
plasma, and air, and specially water being excluded from the 
rfound, the new plasma may neutralize and throw off the old, 
and with some discharge there may be more or less of spaces 
in which there is healing by the first intention. 

"2. The condition being less favorable, the changed plasma, 

acting as a foreign body, may excite the production of great 

.heat in the part — inflammation, so called. In this state the 

plasma will sometimes be retransformed into a plastic, coag- 

1 triable fluid, which will form adhesions with partial healing 

aad some production otpus. Or, in this state all the fluid may 
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be transformed into purulent fluid — abortive plasma, wbicb will 
be alkaline but not adhesive, which will protect the parts 
shielded by it from external oxidation, and will allow the natu- 
ral plasma to build up new tissue from beneath — healing from 
the bottom. 

" 3. There is one more major condition. The plasma, from 
becoming in the first place of acid reaction, may run rapidly 
into alkaline decomposition, with complete disorganization of 
all the colloidal parts, the interstitial plasma, the effused blood, 
the fibroid membrane, the osteoid and tendinous gelatine. 
When this disintegration occurs the constituents of the plasma 
are transformed into new and soluble compounds, susceptible 
of re-absorption into the organism, and even of absorption into 
other organisms. During this form of degeneration, not during 
the purulent form as was once supposed, the systemic malady, 
misnamed pycemia, finds its origin.*' 

188. Upon this reasoning he bases the following treatment 
after surgical operations : " Having exposed this fluid, he leaves 
a surface of it that has been exposed whenever he closes the 
wound ; and this is the great point to remember, that healing 
by the first intention, or no such healing, turns precisely on the 
physical condition in which this fluid is thus left. If the.wound 
be closely and well bound up before the fluid has had time to 
undergo change, then the fluid passes into solidification, be- 
comes a bond of union of the divided parts, and sets up true 
healing by the first intention. But if the fluid has time to un- 
dergo change, to pass into one of the stages of its decomposi- 
tion, then it does not solidify, and there is no true healing of a 
direct kind. Fresh fluid coming down presses before it the 
original fluid, and the process, as it is vulgarly called, of ' heal- 
ing from the bottom,' is the natural sequence if the case goes 
well.- It is astonishing how quickly, in some cases, the inter- 
stitial combining fluid undergoes change on exposure to the 



189. Union by Cicatrization. — Though we may admit that 
6 
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oxidation of the nutritive plasma will retard the reparative 
process, and that a treatment based upon Dr. Richardson's 
theory would be a good one, yet, in itself, it is incorrect I 
gave it as the very latest theory, and as containing many useful 
suggestions. This process, however, has been observed in all 
its parts, and we are able to say in just what it consists. 

140. Recollecting first that cells are never generated de novo, 
but must have a parentage, we will not adopt the common 
error of " neucleated blastema," or any property in the exuded 
lymph other than its capacity of being organized. The cell 
formation, that effects this organization, is always from the ad- 
jacent tissue, the rapid multiplication of cells that we observe, 
being the result of the irritation or excitation of the part. 
There is but one tissue in the body that is universal, and that is 
connective (fibrous) tissue. All other tissues, except the adi- 
pose, are developed only in their natural position, and in the 
exact order in which they are destined to act. Therefore this 
proliferation of cells is from the fibrous connective tissue en- 
tirely, at least after we pass beyond the cell territory. I believe 
that we thus rationally account for the cicatrice always being 
fibrous. 

141. The process of organization is briefly as follows. From 
the capillaries immediately adjacent the injury, is exuded a 
plastic lymph, and at the same time an increased cell formation 
occurs from the sound tissues adjacent. Immediately the lymph 
is drawn upon for the formation of other cells, and organized 
in the vicinity of cells as heretofore named. In this process 
new capillaries are formed, pushing out, so to speak, in the 
newly-formed lymph. From these capillaries, and from these 
cells we have again a new supply of plastic material, and a new 
supply of cells for its organization, and thus the process con- 
tinues until the part is filled up. In looking at a wound or an 
nicer in process of healing, we notice those irregularities termed 
granulations. Each of these consists of one or more capillary 
loops, and by watching them attentively with a magnifying 
glass, we may observe this exudation, and, though the cells are 
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beyond our vision, we can see that a process of organization ia 
going on. 

142. There ia usually an excess of lymph over the organizing 
power, and just in proportion to this ia the formation of pus. 
If the exndation is large, pus will be freely formed, and if the 
exudation ia moderate, and the organizing power feeble, the 
purulent product will be large. But if the process of organiza- 
tion corresponds with the amount of lymph furnished, then 
there will be but little pus, and in some cases none. I am sure 
that I have seen the process of healing progress with rapidity 
and with production of so small a quantity of pus, that an 
ordinary observer would say there was none. This was under 
a continuous water-dressing. I claim, therefore, that the for- 
mation of pu8 bears no relation to the healing process, only as 
there is more lymph furnished than can be organized. 

148. In some cases the process of healing is slow, because 
there is not sufficient lymph, or because it is not of good 
quality; but in a majority of cases we find that it is slow or 
rapid in proportion to the formative power in the cells. In 
many cases, where a considerable amount of material is to be 
replaced, we find the nutritive process, which was at first act- 
ive, becoming less and less, until, finally, it ceases entirely. In 
some cases the cell-growth continues, but they become smaller 
and smaller, until they no longer have any influence over the 
plasma. In other cases there is frequent division of the nu- 
cleus, without new cell -growth, so that the cells can not be 
distinguished from pus-cells. 

144* We may at this point notice the histology of pus, 
though the subject will be examined more in detail hereaf- 
ter. Pus-cells have their origin from formative cells, and we 
may aee from the above how this change takes place. It 
would seem that the cells were there furnished for the organ- 
ization of the part; but losing vitality, or being imperfectly 
developed, they degenerate into pus-cells. Thus both cells and 
the fluid of pus have their origin from the sources of nutrition. 

145. The cicatrice varies in organization and strength ao- 
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cording as the formative force is active and the material fur- 
nished is good; and just in proportion as either the one or 
the other of them are at fault, we find the product varying 
from the euplastic to the cacoplastfa 

146. Circumstances favoring the Healing Process. — In the case 
of a recent wound the part should be accurately adjusted, and 
so supported that this apposition may be maintained. Entire 
rest of the part is alBO necessary to accomplish the above, and 
to facilitate the formative process. Then, if the part be kept 
excluded from the air, by coagulated blood, by a water-dressing, 
the application of collodion, or other means accomplishing the 
same objects, we may expect a union by adhesion, and the 
part will be perfect in form and function. Where the vitality 
of a part is impaired, as when roughly cut or torn, or where 
the part is bruised, or when a portion of the tissues are lost, 
union by first intention can not be expected. 

147. Union by cicatrization is favored by giving the tissues 
proper support, and by providing a free exit for such broken- 
down tissue and pus as may have to be removed. In ordinary 
cases pus is the best dressing, and should not be roughly re- 
moved, as is done by some practitioners. If the circulation of 
the part is feeble, we have means to increase this ; and if the 
production of cells becomes impaired, there are certain local 
applications which will stimulate the nutritive process. Where 
a large part is to be restored, it is important that attention be 
given to the digestive process, to the circulation of the blood, 
and to excretion, as the repair can not go on unless a sufficient 
supply of good material is furnished for use. In the more 
serious injuries, as in large abscesses and capital operations, the 
recovery of the patient will depend upon this. I am very sure 
that thousands of persons have lost their lives, from the absurd 
practice of depletion to prevent inflammation. 

148. Is inflammation necessary to the process of repair? It 
is claimed by some that it is not only necessary, but that it is 
the cause of repair, and hence they have elevated inflammation 
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to a physiological (?) process, or, as they express it, "the best 
act that nature can set up under the circumstances." Now, 
if we examine the process closely, we will find that not only 
is it not necessary, but that just in proportion as it exists it 
obstructs the process. All practitioners who have had any ex- 
perience realize this in their practice, whatever may be their 
theory; and they are careful, in whatever they do, to control 
inflammatory action. 



EUPLASTIC DEPOSITS. 

149. We have just seen that the repair of injuries is, in part, 
by the organization of euplastic material, which is always 
fibrous in character. We have now to notice the same euplas- 
tic organization in parts where it is not a process of repair, but 
rather of destruction. In some cases the inflammatory process 
proceeds in such a manner that it does not destroy the vitality 
of the part, but causes a deposit (exudation) of plastic lymph, 
which, receiving cell germs from the adjacent connective tis- 
sue, becomes organized. This adventitious tissue is formed 
in the interstices of the normal tissues, and may not destroy 
the normal function of a part, though it always impairs it. 

150. As examples of this, I may instance the condition of 
the lung, sometimes occurring in chronic pneumonia, some- 
times resulting from an acute inflammation, in which more or 
less of this fibrous formation exists. I have examined por- 
tions of lung in which it had become organized to such an 
extent as to render the lung solid, and yet the original tissue 
still remained. The same process occurs in the liver, spleen, 
and kidneys, and indeed of all parts. 

151. When occurring in the skin or adjacent connective 
tissue, or the superficial muscles, it is called induration. When 
upon the free surface of a serous membrane the exudative 
matter organizes into false membranes, and form adhesions 
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between parts naturally free. When it ocean in the neigh* 
borhood of articulations, it obstructs movement and causet 
fibrous anchylosis* And in the case of muscles and tendons, 
it obstructs motion and causes deformity. 

152. We may notice one property of enplastio tissue par- 
ticularly as being very troublesome, and the effects of which 
have to be constantly guarded against, this is the tendency to 
contraction after organization. The most familiar example of 
this is seen in the continued contraction of cicatrices closing 
wounds, which is sometimes very marked and continues for 
many months. The contraction in the cicatrice from burns 
will possibly give the most marked illustration of this, as it 
causes great deformity in some cases. In internal organs we 
notice this same property, and we have the contraction in 
lung, liver, and in adhesions, just the same as in burns. 



CACOPLASTIC DEPOSITS. 

153. We have now to consider a lower organization than 
the above, and yet a distinct organization. I am very particu- 
lar that this shall be understood, as it is important that we do 
not confound it with the aplastic deposit, which is not suscep- 
tible of organization. 

154. We may trace two causes of cacoplastic deposits, either 
one of which, or both, may be operative in any individual 
case. In the one the defect is in the plasma, or formative ma- 
terial; in the other it is in cell-growth, or formative power. 

155. Instances of the first lesion are very common, and may 
be from hereditary or acquired defect in l\fe y as manifested in 
digestion and assimilation, and in blood-making. That vague 
disease scrofula presents many examples of this. From a slight 
irritation of a part there is an exudation of material into its 
structure. It is not transformed into fibrous tissue, as is the 
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i with the euplastic deposit, bat receives a low organization. 
Cells are furnished from the adjacent tissue, but they are irreg- 
ular in form, and are imperfect in their influence upon the 
plasma, which is arranged partly in fibers, partly as granular 
material, and without the formation of capillary blood-vessels. 
Such deposits are frequently seen surrounding lymphatic glands, 
and are also found in the neighborhood of bones, beneath the 
periosteum, and in the structure of organs. 

166. The material is capable of maintaining life for some 
length of time, as we observe in all these cases, the enlarge- 
ment remaining the same for months. It is not very suscepti- 
ble to absorption, and hence the failure of many remedies to 
effect it, and it will finally break down, forming an imperfect 
pus, and more likely to destroy the integrity of the adjacent 
parts than an ordinary suppuration. 

157. In the second case, the vitality of the part has been im- 
paired, most frequently by an inflammatory process, though it 
may be from injury, or the exhaustion of overactivity. With 
this enfeebled vitality the formative process must necessarily be 
defective, even though the plasma was good. 

158. Many cases of both these forms are classed as tubercu- 
lous, and yet it seems to me that the distinction between the 
two can be clearly drawn. It is true that an exudation of this 
material into the lungs forms one variety of phthisis pulmo- 
nalis, and, as I claim, is the only cases that recover. This asser- 
tion is easily proven, if we examine the processes of cure: 
1, by absorption ; 2, by partial organization ; and 3, by creta- 
faction. An aplastic deposit is never absorbed, can not be or- 
ganized, can never serve as a basis for bony deposit, and will, 
in every case, break down in a longer or shorter period of time. 
While the cacoplastic can be absorbed, is organizable to a lim- 
ited extent, and may be the basis of bony deposit or creta- 
faction. 

169. We have yet to consider another cause of these depos- 
its, the action of a poison within the blood impairing the 
formative fluid, and entering into the composition of textures, 
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impairing their formative power. The most prominent exam- 
ple of this is the syphilitic poison, which, in its severer forms^ 
so commonly manifests itself in cacoplastic deposits. 

160. Treatment. — Regarding the causes first mentioned, the 
treatment seems very plain and rational, and I know it is very 
successful. The defect in the plasma or blood is corrected by 
such remedies as place the digestive organs in good condition, 
and stimulate them to a proper performance of their functiou. 
The use of bitter tonics, and the more permanent stimulants 
are of much importance. Add to this the restoratives, iron, 
phosphorus, etc., and an easily-digested and nutritious food, 
and we have the first part of the first condition complete. The 
second part of this is to keep the blood free from effete mate- 
rial, which always tends to lower the vitality of the newly- 
forming blood. We accomplish this by the use of such meas- 
ures and remedies as cause healthy action of the skin, kidneys, 
and bowels. 

161. A local debility or defect of formative power may 
sometimes be remedied by the arrest of local processes of dis- 
ease — as of chronic inflammation. In other cases, by giving 
the part rest, when it is caused by overwork. In still others, 
we may, by special local or general remedies, stimulate the part 
to increased activity, especially by acting upon the nervous and 
vascular systems. 



APLASTIC DEPOSITS * 

162. Each of the three deposits, euplastic, cacoplastic, and 
aplastic, are derived from the blood, are albuminous (protein) 
in form, and have their origin from histogenetic food through 

* "With reference to the relation of form and nature, there is a question of 
really cardinal importance, concerning which, in the interest of mankind, a cer- 
tain degree of unanimity ought soon to be arrived at, namely, what is properly 
to be understood by the term tubercle. The same difficulties, which I have just 
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the process of digestion. They differ in plasticity or power of 
organization, the first possessing this power in a good degree, 
the second in a feeble degree, and the third to so limited an 
extent that in reality we may say not at all. This is tuber* 
cular 'material, as generally understood, wherever it may be 
deposited. 

163. We can not regard the aplastic as having but one 
origin, and that a defect in the blood, or rather in the forma- 

described to yon, are again encountered in the case of tubercle in a still higher 
degree. The old writers introduced the name tubercle merely to express an ex- 
ternal form. Everything was called a tubercle which manifested itself in the 
shape of a small knot. It is, as you are no doubt aware, by no means so very 
long since this term was employed in the most loose manner. Carcinomatous 
and scirrhous tubercles were talked about, scrofulous and syphilitic tubercles 
were distinguished from one another, and these terms are still preserved in 
Franco. Cancer, too, you know, in old times was not by any means exclusively 
employed to designate a real tumor, but noma (cancer aquations) was considered 
to hare as much right to the appellation as a chancre (oanoer syphiliticus). 

"Now, in the course of the present century, endeavors have been made gradu- 
ally to exchange these somewhat superficial views for more accurate conceptions, 
and here also it is to Laenneo especially that credit is due for having sought for 
precise denominations. Still he himself in his turn has been the cause of this 
matter's having fallen into a state of nearly irremediable confusion. For, as 
you no doubt recollect, he asserted that tubercle presented itself in the lungs un- 
der two different aspects, the so-called tubercular infiltration, and tubercular granu- 
lation. Now, inasmuch as infiltration signifies something completely at variance 
with the old notion of tubercle, since it does not at all imply the presence of small 
knots (Enotchen), but expresses an equable pervasion of the whole parenchyma, 
* track was hereby opened, in following which the old idea of tubercle has more 
and more been departed from. As soon as the infiltration of tubercle had once 
been created, and the form of the neoplasm had thereby been abandoned, the in- 
filtration was generally, as being more extensive, and therefore more instructive! 
taken as the basis of subsequent descriptions, and attempts were made to find 
out in what respects it really agreed with the other previously known forms of 
tubercle. It was in this way that the cheesy stage of tubercle came to be gradu- 
ally adopted as the common generic characteristic of all tuberculous products, 
not merely as the principal aid in diagnosis, but as the starting-point for the in- 
terpretation of the process in general. It was in this way, in particular, that 
the idea came to be entertained that tubercles could arise simply by any exuda- 
tion's losing its water constituents, growing thick, turbid, opaque, cheesy, and re- 
maining in this condition, 

11 The term tubercle-corpuscles (corpuscules tuberculeux), which is, you know, 
still in very frequent use, has reference to just this cheesy stage, and the accu- 
rate description which Lebert has given of them amounts to this— that they are 
formations which correspond with none of the known organic forms, and are 
neither cells nor nuclei, nor anything else of an analogous nature, but appear in 
the form of little, roundish, solid corpuscles, which frequently have particles of 
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tion of blood. This defect ia to a certain extent hereditary, 
to a certain extent acquired ; and it is difficult to determine in 
most cases which of these preponderate. As already observed 
(16), the formative power or vitality of persons varies, jnst as 
we observe the formative power of tissue to vary. In some so 
feeble that it is exhausted in a few days, a few months, or v at 
farthest, a few years. This defect is in the formation of blood, 
as it is in cell formation, and usually in very equal proportion. 

tat scattered through then. Bat if the development of these corpuscles be inves- 
tigated, it is easy to convince oneself that, wherever they occur, they arise out of 
previous organic morphological elements, and that they are not by any means 
the first bungling products, unfortunate essays of organization, but that they watt 
once well-grown elements, which by an unhappy ehanoe were early checked in 
their development, and early succumbed to a process of shriveling. You may 
with certainty assume that, where you meet with a largish oorpusele of this de- 
scription, a ceU had previously existed, and where you find a small one, there 
once had been a nucleus, inolosed perhaps within a cell. 

" Upon examining the point which has been the leading one in the doctrine of 
tuberculosis recently advanoed, namely, tubercular infiltration of the lungs, we 
readily arrive at the result which Reinhardt has set down as the final one, 
namely, that tuberculosis is nothing more than one of the forms presented by 
inflammatory produots when undergoing transformation, and especially that aU 
tuberculous matter is really inspissated pus. In fact, what has been termed 
tubercular infiltration, can with few exceptions be traced to an originally inflam- 
matory, purulent, or catarrhal mass, which has gradually, in consequence of in- 
complete reabsorption, fallen into the shriveled and shrunken state in which it 
afterward remains. But Reinhardt was deceived when he thought he was ex* 
amining tubercle. He was led astray by the false direction which had been 
given to the whole doctrine of tuberculosis from the time of Laenneo until his 
own, especially through the fault of the Vienna school. If he had confined him- 
self, in his investigations, to the form of old assigned to tubercle, and knot 
(granule), if he had examined the constitution of the knot in its different stages, 
and had afterward compared the different organs in which knotted (granular) 
.tubercle occurs, he would unquestionably have arrived at a different result 

" It may, at least according to what I consider to be the correct view of the 
matter, certainly be said that the greatest part of whatever in the course of tu- 
berculosis does not appear in the form of granules, is an inspissated inflamma- 
tory product, and has, at any rate, no direct relation to tubercle. But by the 
side of these inflammatory products, or also independently of them, we find a 
peculiar structure (the knot, granule) which, if they are to be regarded as real 
tubercle, would no longer be included in the ordinary classification ; and it is 
certainly an extremely characteristic circumstance that in France, where the 
terminology of Lebert has become the prevailing one and the corputcuU* (ubcrcu- 
leux are wont to be regarded as the necessary accompaniments of tuberculosis- 
bodies, concerning the tuberculous nature of which there can be no doubt, have 
quite recently been set down as something altogether peculiar, and which had 
hitherto remained undescribed. For one of the best, nay, perhaps the best, mi- 
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104. Now, I claim that just in proportion to this want of 
vitality is the admission into the blood of material of low 
organization, material that can not be used in the formation 
of tissue, but must be burned or removed by the excretory 
organs. 

I find the proof of this statement in these facts : That the 
Variations of bodily temperature are in these cases extreme 
and rapid, the thermometer showing an increase of from two 

orographer France possesses, Robin, has, in his examinations of eases of tuber- 
cular meningitis, deemed it impossible to regard the little granules in the 
arachnoid (pia mater), which every body looks upon as tubercles, as being really 
tubercles, because the dogma now prevails in France, that tubercle consists of 
solid non-cellular corpuscles, and in the tubercles of the cerebral membrane cells 
ia a state of perfect preservation are met with. To snoh curious aberrations does 
this track lead, that one ends by being unable to find a name for real tubercle* 
because so many accidental objects hare been confounded with it, that what was 
•ought for, or even what had been found and was already grasped, has, in conse- 
euence of the attention of observers being diverted by these objects, been allowed 
Is slip out of one's hand again. I am of opinion that a tubercle is a granule, er 
a knot, and that this knot constitutes a new formation, and, indeed, one which, 
from the time of its earliest development, is necessarily of a cellular nature, and 
generally, just like all other new formations, it has its origin in connective tis- 
sue, and which, when it has reached a oertain degree of development, constitutes 
a minute knot within this tissue, that, when it is at the surface, projects in the 
form of a little protuberance, and consists throughout its whole mass of small uni 
or multi-nuclear cells. ~ What especially characterises this formation is the cir- 
cumstance, that it is extremely rioh in nuclei, so that when it is examined as it 
lies imbedded in the tissue which invests it, at the first glanoe there seems to be 
scarcely anything else than nuclei. But upon isolating the constituents of the 
mass, either very small cells provided with one nucleus are obtained — and these 
are often so small that the membrane closely invests the nucleus— -or larger cells 
with a manifold division of the nuolei, so that from twelve to twenty-four or thirty 
are contained in one cell, in which case, however, the nuolei are always small, 
and have a homogeneous and somewhat shining appearance. 

"This structure, which in its development is comparatively most nearly related 
to pus, inasmuch as it has the smallest nuclei, and relatively the smallest cells, 
is distinguished from all the more highly organised forms of oanoer, cancroid, 
and sarcoma, by the circumstance, that these contain large, voluminous, nay, 
often gigantic corpuscles, with highly-developed nuclei and nucleoli. Tubercle, 
on the contrary, is always a pitiful production, a new formation from its very 
outset miserable. From its very commencement it is, like other new formations, 
not unfrequently pervaded by vessels, but when it enlarges, its many little cells 
throng so closely together that the vessels gradually become completely imper- 
vious, and only the larger ones, which merely traverse the tubercle, remain intact. 
Generally fatty degeneration sets in very early in the center of the knot (gran- 
ule) where the oldest cells lie, but usually does not become complete. Then 
erery trace of fluid disappears, the corpuscles begin to shrivel, the center becomes 
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to six degrees, where the causes of derangement are but slight, 
and that in those persons the excretions are in excess, at least 
daring slight disturbances of the functions of the body. In- 
creased activity of the excretory organs, and increased develop- 
ment of heat, I am certain, is characteristic in these cases. 

165. So long as there is nothing to change the uniform 
methods of life, so long this person enjoys health. In other 
words, so long as the defective material is not in excess, and so 

yellow and opaque, and a yellowish spot ia seen in the middle of the gray trans- 
lucent granule. ThU it the commencement of the cAeety meiamorphoti* whiek 
subsequently characterises the tubercle. This change advances from cell to cell, 
farther and farther outward, and it not unfrequently happens that the whole 
granule is gradually involved in it. 

"Now, the reason why I think that the name of tubercle must be specially re- 
tained for this formation as being extremely characteristic of it, is this — that 
the tubercle-granule never attains any considerable sise, and that a tuber never 
arises out of it. Those which are wont to be termed large tubercles, and attain 
the sise of a walnut, or a Borsdorf apple, as, for example, in the brain — those 
are not simple tubercles. Ton will generally find the tubercles in the brain 
described as being solitary, but they are not simple bodies; every such mass 
(tuber), which is as large as an apple, or even not larger than a walnut, contains 
many thousands of tubercles ; it is quite a nest of them which enlarges, not by 
the growth of the original focus (granule), but rather by the continual forma- 
tion and adjunction of new foci (granules) at its circumference. If we examine 
one of these perfectly yellowish-white, dry, cheesy tubera, we find immediately 
surrounding it a soft, vascular layer, which marks it off from the adjoining cere- 
bral substance — a closely investing areola of connective tissue and vessels. In 
this layer lie the small, young granules, now in greater, now in less, number. 
They establish themselves externally (to the previously existing ones) and the 
large tuber grows by the continual apposition of new granules (tubercles), of 
which every one singly becomes cheesy; the whole mass, therefore, can not in its 
entirety be regarded as a simple tubercle. The tubercles themselves remain 
really minute, or as we are wont to say, miliary. Even when on the pleura, by the 
side of quite small granules, large yellow plates, looking as if they were depos- 
ited upon the surface, are met with, these, too, are not simple tubercles, but 
masses composed of a large aggregate of originally separate granules. 

" Here, you see, form and nature are in reality inseparably connected. The 
form is produced by the growth of the tubercle from single cells of connective 
tissue, by the degenerative proliferation of single groups of connective-tissue 
corpuscles. Thus, without more ado, it appears at once in the shape of a gran- 
ule. As soon as it has once attained a certain sise, as soon as the generation of 
new corpuscles which develop themselves out of the old histological elements by 
a continual succession of divisions, at last lie so close to one another as to cause 
a mutual arrest of development, gradually to induce the disappearanc of the ves- 
sels of the tubercle, and thereby to cut off their own supplies, then they begin to 
break up, they die away, and nothing remains behind but debris — shrunken, dis- 
integrated, cheesy material. + 
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long as the excretory organs and combustion frees the system 
from it, so long there is no serious disturbance. " Such per- 
sons get sick easy and recover quickly. Slight causes of dis- 
ease have an exaggerated effect, and they are said to be weakly, 
not rugged, have poor constitutions," etc. I quote the lan- 
guage commonly employed by professional men as well as 
the people to prove the correctness of my conclusion. 
166. After a time, from some disease disturbing the func- 

u The cheesy transformation it the regular termination of tubercle, but, on the 
one hand, it is not the necessary one, inasmuch as there are rare cases, in which 
tubercles, in consequence of their undergoing a complete fatty metamorphosis, 
become eapable of re-absorption ; and, on the other hand, the same cheesy meta- 
morphosis befalls other kinds of cellular new-formations; for pus may become 
cheesy, and likewise cancer and sarcoma. This metamorphosis, therefore, being 
common to more than one formation, oan not well be set down as a criterion for 
the diagnosis of any particular structure, such as tubercle; on the contrary, 
there are certain stages in its retrograde metamorphosis, where one can not help 
confessing that it is not always possible to come to a decision. If a lung be laid 
before you with cheesy masses scattered through it, and you are asked if that be 
tubercle or no, you will frequently be unable to say with certainty what the indi- 
ridual masses originally were. There are periods in the course of development, 
when that which is inflammatory and that which is tuberculous can with pre- 
cision be distinguished from one another ; but, at last, there comes a time, when 
both products become confounded, and when, if one does not know how the whole 
arose, no opinion can any longer be formed as to what its nature is. In the 
midst of cancerous masses also cheesy spots occur which look exactly like tuber- 
cles. I have demonstrated that it is by the gradual transformation of the ele- 
ments of cancer that this cheesy matter is produced. But if we did not positively 
know from the history of their development that cancer cells disintegrate step 
by step, and that no tubercles form in the middle of cancer, we should in many 
eases be altogether unable to arrive at any decision from merely examining the 
specimen. 

'•If those difficulties be surmounted, which lie in the external appearance of 
the formation, and lead the observer astray not only when he considers its 
grosser features, but also when he investigates its more intimate composition, 
there remains nothing else to assist us in coming to a right conclusion than the 
investigation of the type of development displayed by the individual new forma- 
tions during the stages of their actual development, not during those of their 
retrograde metamorphosis. The nature of tubercle can not be studied after the 
period when it becomes cheesy, for from that time its history is identical with the 
history of pus which is becoming cheesy ; an earlier period must be chosen when it 
is really engaged in proliferation. So in the case of other formations, that period 
must be studied which is comprised between their origin and their culminating 
point, and we must see with what normal physiological types they agree. Then it 
is, I think, certainly possible for us to arrive at a just conclusion with the aid of the 
simple principles of histological classification, which I have already propounded 
to you. Heterologous tissue* also have physiological types.'' — Vtrchov, pp. 61 7-626. 
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tions of the body or affecting the digestive apparatus, the vital* 
ity of the person is still further reduced, and this imperfectly- 
formed material is supplied the blood in larger quantities. If 
now the excretory organs are inactive, and a febrile process is 
not set up (for combustion), the result will be an excess of 
aplastic material in the blood. It may for a time be got rid 
of by a suppurative akin disease, ulceration, or other suppu- 
rative process, as in white swelling; but in the majority of 
cases it will be thrown out of the blood-vessels as tubercle. 

167. Where it will be deposited depends upon local causes. 
Wherever there is a point of irritation, with determination of 
blood, the deposit will occur. If the patient has a cold, with 
irritation of the lungs and cough, it will be as a phthisis pul- 
monalis; if a bone has been injured, the deposit will be there; 
if the bowels, we will have it in the mesenteric glands ; and if 
of puts freely supplied with lymphatics, it will be in the neigh- 
borhood of lymphatic glands. The reason why tuberculous 
deposit occurs more frequently in the lungs than other organs 
is, that irritation of them is far more common. 

168. Though there is a striking analogy between scrofula 
and tuberculosis, we must not regard them as the same. In 
scrofula the deposits may be either euplastic, cacoplastic, or 
aplastic, and it is always a vice of nutrition rather than of the 
blood, as will be explained hereafter. Many persons who have 
suffered from scrofulous inflammation have lived to a good age, 
and have enjoyed excellent health. Still, when the deposit is 
either cacoplastic or aplastic, especially the last, we classify the 
cases with the tuberculoses. 

169. When we come to examine tubercular material we find 
a very wide range of structure, from that presenting a dense 
resisting mass to a cheesy structure, possessing no trace of 
form and but little consistence. The higher grades of tuber- 
cle show traces of organization. There are neucleated cells 
and a fibrous arrangement when the deposit is cacoplastic ; but 
when aplastic it has but irregular-shaped bodies, containing 
from one to half a dozen granules, and no tendency to fibrilla- 
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turn. The quotation I have made from Virchow gives the 
latest observations on this subject. 

170. In tuberculosis the material first deposited is the best, 
in that it is capable of a slight degree of organization and the 
power to resist change. But as the deposit continues we find 
that its organisation is lower and lower, until at last it seems 
to break down, and immediately it is exuded from the ves- 
sels. We thus account for the slow progress of tuberculosis 
in its early stage, and its rapid progress as the patient becomss 
exhausted. 

171. Let us not overlook the fact that tuberculosis is always 
a lesion of the blood (its albumen), and that the source of this 
lesion may commonly be traced to the assimilation of chyle. 
We will hereafter, when examining the blood-making organs, 
discuss this point again. It is claimed by some that the tuber- 
culous material may have its origin in lymph returned to the 
blood-vessels through the lymphatic system ; but this, also, I 
think we will show to be untenable. , 

172. Treatment. — If I have correctly described the aplastic 
deposit, we will have but little difficulty in forming a rational 
treatment. The origin of the material is in defective assimila- 
tion, or formation of chyle into blood; and, just in proportion 
as hygienic measures and remedies will correct this, just in that 
proportion is the tendency to tuberculosis overcome. If the 
child born of tuberculous parents is placed in a high and 
healthy locality, and given active exercise in the open air, and 
a good nutritious diet, there will be a radical change in the 
constitution by the time he reaches adult years. This may be 
aided at first by the use of bitter tonics, iron, and other restor- 
atives ; but these will never take the place of the means above 
named. 

173. The young adult having a' tendency to phthisis may 
ward off the attack for many years by adopting the same 
course. A rational treatment of tuberculosis at any stage 
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mast be based upon the same course, and if recovery is possi- 
ble, it is possible only in this way. 

174. Active open-air exercise stimulates digestion and assim- 
ilation, the first requisite, and increases combustion and secre- 
tion, the second requisite. I can not see but that this reason- 
ing is correct, for the means named tend to give us a better 
quantity and quality of blood, and at the same time to remove 
imperfectly-formed material from it. The practice is not only 
a rational one, but it is a successful one, and, I think, will be 
employed wherever the pathology of tuberculosis is understood. 



MORBID GROWTHS. 

175. When we speak of a growth, we understand an organ- 
ization that, arising from the normal tissues, and receiving its 
supply of nutrient material from the blood-vessels, is developed 
in different forms from these tissues. These developments dif- 
fer from hypertrophy, that, though arising from, they are 
really independent of, the normal structures ; and though they 
may grow by similar multiplication of cells, the arrangement 
of tissue is not in normal order. They are new structures, and 
have no function in common with the healthy body, and serve 
no useful purpose in life. Hence they have been termed para- 
sitical, and likened to thope vegetable parasites which, having 
attached their germs to a tree, thrive and flourish on its juices, 
though the tree may languish from want of them. 

176. Most writers have divided these growths into analogous 
and heterologous, or those in which the process of growth and 
the tissue resemble some natural texture, and those which bear 
no resemblance to any tissue. This classification can not be 
carried out, because in all growths there is some analogous 
formation, even the most malignant, while in the benign we 
may have a heterologous development. The most practical 
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classification is non-malignant and malignant growths, though 
there is sometimes a difficulty in making the distinction. 



177. Non-malignant Growths. — A non-malignant growth al- 
xvays has a fibrous basis, and has its origin from connective 
tissue. The cause is always obscure ; but, from what we know 
of analogous processes, there is some cause of irritation, which 
excites the formative activity of the connective tissue, causing 
a rapid cell-production and formation of analogous tissue.* 

* It is always possible to convince oneself that what is called a tumor consti- 
tutes a conglomerate mate, often extraordinarily large, made up of a number of little 
miliary foci (lobules), of which every single one mast be referred to a single or a 
few parent elements. Inasmuch as the formations progress in this manner, no 
matter whether they consist of pus, tubercle, or cancer, new young tones are 
being constantly added on to the old ones, and we may, if we intend to trace 
the course of development, caloulate with great certainty upon always finding 
the young parts at the extreme circumference, the old ones always in the center. 
Bui the tone produced at the latest period of the disease extends to a considerable dis- 
tance beyond the zone of degeneration, that can be discerned by the naked eye. If we 
examine any proliferating tumor of a cellular character we often find, three to 
five lines beyond its apparent limits, the tissues already in a state of disease, 
and exhibiting the first traces of a new sone. This is the chief source of local 
recurrence after extirpation, for it proceeds from the tone that can not be 
detected by the naked eye, beginning to grow in consequence of the increased 
supply of nutritive material, which results from the removal of the original 
tumor. No new deposit from the blood takes place there, but the new-formed 
germs, which already lie in the neighboring tissue, run through their further 
development in the same manner that it would otherwise have taken place, or 
perhaps even still more quickly. 

This fact I regard as extremely important, because it shows us that all these 
formations have essentially a contagious character. As long as it was imagined 
that the mass once formed increased only by the growth of its constituents, it 
would of course lcok as if all one had to do for the purpose of getting rid of U 
was merely to cut of from the tumor all further supply of material. But there 
ii manifestly a contagious matter formed in the tumor itself; and when the cells 
which are in its immediate neighborhood, and are connected by anastomoses 
with the diseased cells, likewise enter upon the heterologous proliferation, it is 
impossible, I think, to come to any other conclusion in the matter than that the 
degeneration of the neighboring parts arises in precisely the same manner as 
that of the nearest lymphatic glands which lie in the course of the stream of 
lymph which proceeds from the diseased part. The more anastomoses the parts 
possess the more readily do they become diseased, and vice versa. In cartilage, 
malignant affections are so rare that it is usually assumed to be altogether 
insusceptible of them. Thus in a joint the cartilaginous investment alone is 
sometimes found intact, while everything else has been destroyed. Thus, too, 
we see that fibrous parts, which are rich in elastic elements, are very little dis- 
7 
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Such a growth continues its development from its base, and in 
some instances the new formation goes on from all parts. 

178. These non-malignant tumors vary very greatly in size, 
consistence, and in development, but we may classify them in 
three divisions. In the first there is not only a new develop- 
ment of tissue, but much of the old connective or mucous tis- 
sue is drawn into it, and the vessels of this part enlarging, we 
find the growth freely supplied with blood-vessels. This is the 

posed to become diseased by contagion. On the other hand, the softer a basis- 
sabBtance is, and the better the conveyance can take place, the more certainly 
we may expect that, when occasion offers, new foci of disease will arise in the 
part. I have therefore come to the conclusion — the only one I think the facts 
warrant — that the infection is directly transferred by the means of the morbid 
juices from the original seat of the disease to the anastomosing elements in the 
neighborhood, without the intervention of vessels and nerves* The nerves are indeed 
often the best conductors for the propagation of contagious new formations, only 
not as nerves, but as parts, with soft interstitial tissue. 

# Here we have the importance of the anastomosing cellular elements of tissues 
and the value of the cellular theory most clearly exhibited ; and, when once we 
have become acquainted with this mode of conduction, we are afterward able, 
with a certain degree of probability, to foresee in what direction, in parts pos- 
sessing this means of conveyance, the disease will extend, and where finally the 
greater or less danger lies. It has hitherto been impossible to prove whether 
the infection of remote parts is effected by the conveyance of juices, in the 
same way that the infection of neighboring parts is, and especially whether the 
blood takes up anything noxious from the diseased spot and conveys it to a dis- 
tant place. I must confess that I am acquainted with no sufficiently-convincing 
facts bearing upon the matter, and must still allow it to be possible that the dif- 
fusion by means of vessels may depend upon a dissemination of cells from 
the tumors themselves. There are, however, many facts which speak but little 
in favor of the infection's taking place by means of really detached cells; for 
example, the circumstance that certain processes advance in a direction con- 
trary to that of the current of lymph, so that, after a cancer of the breast, dis- 
ease of the liver takes place, while the lung remains unaffected. Here it seems 
pretty probable that juices are taken up, which occasion a further propagation. 

Allow me still to add a few words upon a subject which can here be dispatched 
off-hand, namely, the so-called parasitism of new formations. 

It is self-evident that the view taken of parasitism by the old writers, who 
held it to be applicable to a large proportion of new formations, is completely 
borne out by facts, and that in reality every new formation which contributes 
to the body no serviceable structures must be regarded as a parasitical element 
in the body. Only bear in mind that the idea conveyed by parasitism does not 
differ from that conveyed by the anatomy of every part of the body, excepting in 
degree, and that every single epithelial and muscular fiber-cell leads a sort of 
parasitical existence in relation to the rest of the body, just as much as every ' 
individual cell in a tree has, in relation to the others, a special existence, apper- 
taining to itself alone, and deprives, the remaining cells of certain matters. 
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case with mucous polypi, especially those of the nose. In the 
second, the development is cystic, the fibrous tissue forming the 
containing walls. There is no doubt that in some of these 
cases, possibly in all, the contained matter, whether it be 
serous, fatty, cheesy, or what not, is simply formed from the 
worn-out material of the growth ; that is, we may regard its 
cavity as a cloaca, which receives its own excretions. In the 
third, we have the growth wholly of fibrous tissue, possessing 
neither blood-vesBels, nerves, nor contents. 

179. The injury done by the non-malignant growth is of two 
lands. It diverts the nutritive material from its normal uses, 
and to this extent impoverishes the body. In the majority of 
cases this is but slight, and produces no disturbance of the 
nutritive functions. In the second place, it produces local dis- 
turbance by its attachments, by displacing organs and parts, 
and by pressure. In some cases the continued pressure causes 
an absorption of the normal tissues to a very great extent, 
though this is not common. 

180. Treatment. — In a majority of cases the complete extir- 
pation of the growth is sufficient for a cure. In others there 
seems to be a tendency to such nutritive derangements, and 
we find one growth after another springing up, but without 
any connection between them. In a third class of cases the 
growth is continually reproduced after removal — recurring 

Parasitism, in s narrower sense of the word, develops itself out of this idea of 
the independence of individual parts. As long as the requirements of the 
remaining parts demand the existence of a part, as long as this part is in any 
way useful to the other parts, so long will it not he termed a parasite; but it 
becomes so from the moment that it becomes foreign or injurious to the body. 
The epithet parasitical must, therefore, not be restricted to a single class of 
tumors, but applies to all heteroplastic forms, which do not in the course of their 
further metamorphoses give rise to homologous products, but furnish neoplasms 
which in a greater or less degree are alien to the composition of the body. 
Every one of their elements will withdraw matters from the body which might 
be used for other purposes; and as it has, at the very outset, destroyed normal 
^arts, and even its first development presupposes the destruction of its parent 
structures, it both plays a destructive part at the commencement of its oareer 
and a depredatory one throughout its course. — Virchow, pp. 502-506. 
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fibroid tumors; and in some cases these seem to degenerate into 
malignancy. 

181. In the removal of all these growths, it is essential that 
the base or tissue from which the morbid process has arisen 
should also be excised or destroyed. If not, there is no reason 
why the most benign of these tumors should not be repro- 
duced. But with the recurring fibroid tumor, some cystic 
tumors, and polypi, especially of the nose, the tendency to re- 
production is so great that especial care in this regard is neces- 
sary. In my practice, after their removal, I establish free 
suppuration from the base, and heal by granulation. Any per- 
son may test this treatment on those epithelial growths of the 
hands — warts. They can not be extirpated with the knife so 
but what they will recur, but if a process of suppuration is es- 
tablished and continued in one its death is certain, and it is not 
reproduced. 

182. Malignant Growths. — It has been claimed by many writ- 
ers that a growth was malignant when formed of heterologous 
tissue, benign when formed of analogous tissue, and we have 
been treated to long disquisitions as to the different forms as- 
sumed by malignant cells, with plates and wood-cuts, making a 
tangible exhibition of such difference. This has been taught so 
long, by so many, and with such pertinacity that the majority of 
physicians hold it as an established fact, and, if they were about 
to make a microscopical examination, would expect to find as j 
much difference between cancer cells and others, as they would 
between a gourd and a grain of wheat. The contortions of 
those cells, " elongated, fusiform, big-bellied, with absurd prolon- 
gations, nuclei, nucleoli," etc., is taken as an established fact. 

183. I would not expect any one to take my word for it that 
this is a fable, and that we may or may not find such cells in 
cancer, and that whether we do or do not find them in a growth, 
has but little bearing on the diagnosis. I will therefore give 
authority, and that from that most phlegmatic and unideal o£ 
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all Germans, Virchow,* and I hope the reader will give the 
quotation a careful perusal. 

184. I made my first microscopic examination for cancer 
cells on a growth that was most malignant, and which destroyed 
the patient in about fourteen months from its commencement. 
There was not a single cell found resembling those figured as 
cancer cells, in a protracted examination of portions taken from 
different parta of the mass. I have made these examinations 

* "So, moreover, we find among pathological new formations a large category, 
the natural type of which is epithelium — Epithelioma to, if you will. But the 
term epithelioma, which has recently been introduced by Hannover, is completely 
inadmissible in the case of the particular kind of tumor which it was intended 
to designate, because the epithelioma is by no means the only tumor whose ele- 
ments bear the character of epithelial cells. Epithelioma can not be distin- 
guished from other tumors by its elements haying the character of epithelium, 
while those of the others have it not. The tumor that (Johannes) Mailer called 
Cholesteatoma, Cruyeilhier, tumeurperUe — which I hare translated PtrlgetchwuUt 
(pearly tumor) — this tumor has exactly the same epithelial structure as that 
which Hannover has called epithelioma; nay, ordinary epithelioma very commonly 
engenders in itself little pearly globules in an often astonishingly great number. 
Tet both exhibit very essential points of difference. Never as yet have any 
pearly tumors been seen which, after existing in one place, recurred in remote 
places, and behaved like malignant tumors; never did anything else occur than 
a slight extension — and that at an extremely slow rate — to the immediate neigh- 
borhood of the tumor. In the case of epitheliomata, on the other hand, or as they 
are otherwise called, epithelial cancer or cancroid, we see a very marked malig- 
nity, for not only are they liable to recur at their original site, but they also re- 
produce themselves in distant parts. In many cases nearly all the organs of the 
body are metastatically filled with masses of cancroid. 

"Again, if you attempt to distinguish cancroid growths from real canoer by 
the epithelial structure of their elements, you will herein, too, give yourselves 
trouble in vain. Cancer proper has also elements of an epithelial character, and 
yon need only to turn to those parts of the body, where the epithelial cells are 
irregularly developed, as, for example, in the urinary passages, and you will 
meet with the same curious bodies, provided with large nuclei and nucleoli, which 
are described as the specific, polymorphous cells of cancer. Cancer, cancroid or 
epithelioma, pearly tumors or cholesteatoma, nay, perhaps the dermoid growths 
which produce hairs, teeth, and sebaceous glands, and so frequently occur in the 
ovary — all these are formations in which there is a pathological production of 
epithelial cells, but they constitute a graduated series of different kindb, which ex- 
tend from those which are entirely local, and, in the usual meaning of the word, 
perfectly benignant, to the extremest malignity. The mere form of the Mill 
which compose a structure is of no decisive value. Cancer is not mallgnanl 
because it contains heterologous cells, nor cancroid benignant because its cells 
are homologous — they are both malignant, and their malignity only differs in 
degree. 

"The forms which yield dry, juiceless masses are relatively benignant. Thett 
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frequently, and in most cases have found peculiarly-formed 
cells associated with those of normal structure. But I have 
found the same cells in other growths, and occasionally a pro- 
duction from the normal tissues. The most marked example 
of these forms I ever saw was from an epithelial growth of the 
lip, which disappeared of itself, and has not been reproduced 
though some eight years have passed. If any person desires to 
test this, let him take portions of condylomata from the vagina 
or under the prepuce of the male, and he will be likely to find 
many specimens that he has seen figured as cancer cells. 

which produce succulent tissues have always more or less a malignant character* 
The pearly tumor, for example, yields perfectly dry epithelial masses, almost 
without a trace of moisture, and it only infects locally. Cancroid remains for a 
very long time local, so that the nearest lymphatic glands often do not become 
affected until after the lapse of years, and then again the process is for a long time 
confined to the disease of the lymphatic glands, so that a general outbreak of the 
disease in all parts of the body does not take place until late, and only in rare 
Instances. In cancer proper the local progress is often very rapid, and the dis- 
ease early becomes general; a cure, even for a short time, is so rare, that in 
France the complete incurability of cancer, properly so called, has been asserted 
and maintained with success. 

"Among the formations also which are analogous to the ordinary connective 
tissues, and are therefore apparently perfectly homologous and benignant, the 
succulent ones prove to be much more capable of communicating infection than 
the dry ones. A myxoma which has always a good deal of juice about it, is at 
all times a suspicious tumor, and, in proportion to the quantity of juice it con- 
tains, is its liability to recur. Cartilaginous tumors (Enchondromata) which 
were formerly described as unquestionably benignant, sometimes occur in soft 
and rather gelatinous forms, which may occasion just such internal metastases 
as cancer properly so called. Even connective tissue (fibrous) tumors become, 
under certain circumstances, richer in cells, and enlarge, while their interstitial 
connective tissue becomes more succulent, nay, in many cases disappears so 
completely, that at last scarcely anything but cellular elements remain. This is 
the kind of tumor which, according to my opinion, ought to be designated by the 
old name of Sarcoma. These sarcomata are frequently indeed benignant j still 
they do not unfrequently recur, like epithelial cancer, at their original site, 
while under certain circumstances they appear secondary in the lymphatic 
glands, and in many cases occur throughout the whole body metastatically to 
such an extent that scarcely any organ is spared by them. 

" In the oase of all these formations, every one of which corresponds more or 
less completely to a normal tissue, investigations ought not to be conducted with 
a view to determine whether they have a physiological type, or whether they bear 
a specific stamp impressed upon them ; our final decision depends upon the an- 
swer to the question, whether they arise at a spot to which they belong, or not, and 
whether they produce a fluid which, when brought into contact with the neighboring parts, 
may there exercise an unfavorable, contagious, m or irritative influence" — Virchow, pp 
627-632. 
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185. What, then, you may reasonably ask, is it that renders 
cancer so destructive, and in what does it differ from benign 
growths? These questions can not be satisfactorily answered 
with our present knowledge. We know that malignant growths 
have great vital tenacity and great reproductive power, but 
from whence this power or tenacity can not be explained. 
What we do know of them is comprised in their natural his- 
tory, and is a matter of observation. 

186. These malignant growths may be classified in three 
varieties, though they are not always distinct. They are the 
epithelial, scirrhous, and medullary, and are malignant in the 
order in which they are named. 

187. Epithelial Cancer, also called cancroid, has its origin in 
the skin or mucous membrane, and its cause in some abnor- 
mality of the epithelial cells. I believe that it is now generally 
admitted that this disease arises from an irritation or injury, such 
as would at any time cause a change or increase in cell produc- 
tion. Many cases of epithelial cancer of the lip, clearly have 
their origin in the continued irritation of the pipe; of the 
tongue, in an irritation from decayed teeth, etc. It is true that 
in some cases we can not find an adequate cause, but we should 
not therefore disregard these facts. 

188. There is no doubt but that epithelial cancer is at first 
strictly a local disease, and though it manifests such strong 
tendency to recur in its original situation, yet it may be entirely 
removed. But as the growth increases, and involves adjacent 
parts, we find the lymphatic glands nearest it becoming affected 
first, and after a longer or shorter period of time a cancerous 
cachexia is developed — in other words, the disease becomes con- 
stitutional, and not susceptible of cure. 

189. If we examine this growth, we will find the type of the 
development is epithelial, and its appearance is thus described 
by Paget : " The surface of a vertical section through such a 
cancer commonly presents at its upper border either a crust or 
scab, formed of ichor; detached scales, and blood; or else a 
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layer of detached epidermoid scales, forming a white, crum- 
bling, pasty substance. This layer may be imperceptible or 
extremely thin ; but it may be a line or more in thickness; and 
it enters all the inequalities of the surface on which it lies. Its 
cells or scales are irregularly tesselated or imbricated, Mm those 
of the epidermis on a common wart, but are placed without 
order, loosely connected both with one another and with the 
subjacent vascular structures, and may be easily washed away/' 

190. The substance of the growth is firm and close-textured, 
of a grayish or grayish-white color, and contains some fatty 
bodies, and occasionally structures resembling hair follicles. If 
pressed or scraped, it yields a turbid yellowish or grayish fluid, 
and sometimes a thicker curdy substance. At first, confined 
strictly to the skin and mucous membranes and their connective 
tissue, it seems to gqfn malignancy with age, and at last passes 
to the deep-seated tissues, muscles and bones, and becomes as 
destructive as either of the other varieties. 

191. ScirrhuSj or hard cancer, is the most common form of 
malignant growth. At first, if developed in connective tissue, 
it seems almost entirely distinct from the structures where it 
arises, having attachments at but few points. While small, it 
can be readily enucleated like a fibroid growth, though it will 
reappear again unless its base is entirely destroyed. When it 
arises in the mammary glands it still seems distinct, as it is read- 
ily movable under the skin, yet when we come to examine it 
closely, we find it formed by a deposit of cancerous tissue in the 
normal tissues of the part. This is also the case when occur- 
ring in other structures, especially in the skin. 

192. If we examine the structure of this growth we will find 
it to consist of three parts : 1. Of the fibrous and glandular 
structures of the part in which it arises, and which, as it grows, 
it takes possession of. 2. Of certain cells and corpuscles, some- 
times observing an obscure fibrillation ; and 3. Of a fluid, semi- 
fluid, and solid blastema, in which all the preceding seem to be 
imbedded. The growth of a hard cancer is by additious to its 
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surfaces, and not by internal increase, and in this growth it 
takes possession of the normal tissues, their blood-vessels, cells, 
and nutritive material, so that in some cases it would seem more 
like a degeneration than a growth. Of course this growth is 
variable, in most cases slow ; it sometimes becomes quite rapid, 
and not anfrequently has its periods when it but slowly increases 
in size, and others in which its growth is rapid. 

198. The fact that it employs the original tissues is clearly 
seen when we trace the progress of the growth from the skin 
through the muscles to the bones, involving each of those parts 
in a common ruin. In its progress the cancerous material can 
be detected in the skin, muscle, and bone, while it is still skin, 
muscle, and bone. 

194. Sooner or later the tissue of which the cancer is formed 
dies, as it is susceptible to change, like the normal tissues of the 
body, and a process of ulceration is set up causing open cancer. 
There is no doubt but that there is continued metamorphosis of 
cancerous tissue, as of the normal tissues, and the reason why 
they are less hard, and possess more fluid elements as they ad- 
vance in age, is because of this — the worn-out materials are 
excreted into their own structure. 

195. I believe that scirrhus, like the epithelial cancer, is at 
first strictly a local disease, but it much sooner infects the gen- 
eral system. There is undoubtedly a constitutional vice that 
favors these malignant growths, and it may be so strong that 
they will arise from the slightest causes. In such cases, of 
course, there is no cure, but in others, in the early stage of the 
disease, the growth may be entirely removed, and its tendency 
to recurrence overcome. 

196. Medullary Cancer. — These are the most malignant of the 
group, not only as to the rapidity of their growth, and the local 
destruction of tissue, but also the rapidity with which they in- , 
feet the system. Indeed, in some cases it seems that from the 
first the disease is constitutional. Mr. Paget remarks "that 
the boundaries of the group of medullary cancers can be only 
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vaguely drawn ; for though on the whole, and as a group, they 
have peculiarities both of structure and of history, which suf- 
ficiently distinguish them from the scirrhus and other cancers, 
yet, define them by whatever characters we may, a aaries of 
specimens might be found filling every grade belutSjj( them 
and each of the other chief forms. The term ' soft cancer, 9 often 
applied to them, expresses their most obvious, though not their 
most important, distinction from the scirrhus or hard cancers. 
They may be divided into soft and firm medullary cancers, and 
in any large number of specimens the softer kinds would con- 
stitute about two-thirds, the firmer about one-third, of the 
whole number. The former would include such as are described 
as encephaloid, brain -like, milt-like, pulpy, placental, etc.; the 
latter would be such as have been called mastoid, solanoid, 
nephroid, apinoid, qte." 

197. We have not as yet a definite description of the struc- 
'% ttire of medullary cancer, at least, not one on which writers 

agree. So far as my examinations have extended, and compar- 
ing them with the observations of late writers, I would describe 
it as follows: The connective tissues of the part are always 
taken possession of by the malignant growth, and are not 
absorbed and removed as generally supposed. With these con- 
nective tissues remain, the arteries and veins, the lymphatics and 
nerves. Thus the basis of the growth is the fibrous tissue of 
the part, its plasma is supplied by the vessels of the part, and it 
is sensitive by the nerves of the part being entangled within it 
All other tissue, muscular, glandular, nervous, and osseous is 
absorbed, and in its place is deposited the cells of the growth 
surrounded by a stroma giving no trace of organization. 

198. This growth may arise at any point, as all tissues possess 
the elements it requires, fibrous tissue for support, and a supply 
of blood. It is soft, succulent, and rapid in growth in propor- 
tion to the development of the blood-vessels that supply it, and 
the various kinds of fluid and semifluid matters found in it are 
almost in exact proportion to its rapidity of growth and meta- 
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morphosis. For, like some other growths, its excretions are 
deposited in its own structure. 

199. When this variety ulcerates the destructive process is 
very rapid, as in these excreta are the elements of a rapid 
breaking down. And as the tissue is thus rapidly destroyed, 
the blood- vessels are eroded, giving rise to the profuse hemor- 
rhage so common in this variety. With the commencement 
of the process of breaking down, there is in many cases a more 
rapid growth of the cancerous tissue, or, as it were, an infiltra- 
tion of adjacent parts, and the disease passes rapidly to a fatal 
termination. 

200. Constitutional Infection. — That there is a period in the 
history of malignant growths when they are strictly local is 
admitted, I believe, by the best observer^ and that after a cer- 
tain period there is a constitutional infection is equally true. ; 
We are especially interested in determining the period when 
cancer is confined to the growth, as up to this time it is sus- 
ceptible of cure. 

201. I recognize a vice of constitution, or, more properly 
speaking, of formative power (115), in some cases of malignant 
growths, in which the constitutional disease is first, or at least 
simultaneous, with the local. In other cases, weeks, months, 
or years pass before there is constitutional infection, but it 
comes at some time in all cases, if the local disease is allowed 
to progress. We have already seen that it was less rapid in 
epithelial cancers, varying very greatly in scirrhus, sometimes 
very long, at others short, and always rapid in the medullary 
growths. 

202. How this constitutional infection takes place is an im- 
portant inquiry, as, if this be determined, we may in the future 
find means to retard, if not prevent it. It has been supposed 
by many writers that the cancer cells were taken up by the 
lymphatics, and by them conveyed through the thoracic duct 
into the current of blood. In olden time it was thought they 
gained entrance directly into the veins by absorption. Fol- 
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lowing the proof that nothing preserving size and form can be 
absorbed by the veins, comes the proof that nothing possessing 
size and form can gain entrance to the circulation through the 
lymphatics ; for, as will be shown when we consider th&tpthol- 
ogy of the lymphatic system, there is no direct passage tmbugh 
the lymphatic glands by continuous vessels, but an entire break, 
by interposition of a distinct structure. It follows that cancer 
cells can not gain entrance to the circulation through this 
channel. 

203. But may they not gain entrance by cancerous erosion 
of veins, or degeneration of veins. I judge not from these 
reasons, that we do not find the secondary growths in the 
lungs; liver, or articulations, where such cells would most 
likely be deposited. Neither do we find that secondary cancer- 
ous growths are coupon in the stage of constitutional infec- 
tion, and therefore there is no need of Virchow's theory of a 

$ contagious fluid or plasma, though a new growth might be 
developed in this way. 

204. What, then, is this constitutional infection ? I hold it 
simply to be a loss of formative power, and a tendency to de- 
generation of tissue not necessarily cancerous. I have men- 
tioned that such conditions might precede or attend the can- 
cerous growth, and it almost invariably follows it. The causes 
leading to it may be the derangement of the nutritive fluids 
to supply the parasitic structures, the nervous depression inci- 
dent to it, but especially the excreta of such growth thrown 
into the blood-vessels to a greater or less extent. 

205. Treatment. — It is claimed by a majority of the surgical 
authorities that cancer is incurable, by cancer specialists that it 
is curable. The weight of authority is in favor of the first 
view, and its supporters are reputable and evidently sincere, 
while many of those who contend for its curability are neither 
reputable nor sincere. But if, as I have shown, the disease is 
for a time local, it may up to that time be removed, as any 
other local affection. But when the constitutional vice is once 
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established there is no cure, as we have not yet discovered any 
means <tf reaching the constitutional disease. 

206. Cancerous growths are curable, then, in their earlier 
stages— the epithelial most, scirrhous next, and the medullary 
least*; *jt is impossible to determine, in many cases, where the 
dividing line of curability is passed ; but, admitting my prem- 
ises, it will be seen that the earlier the treatment the stronger 
the probabilities of success. 

207. The general treatment of cancerous diseases is not un- 
important ; indeed, in many cases it is of first importance, for 
this constitutional infection is slowly established and com- 
mences early. The means recommended in cases of degenera- 
tion (129) and in cacoplastic deposits (160) are those I deem 
applibable here. It consists essentially in the employment of 
the bitter tonics and restoratives to improve the appetite, diges- 
tion and assimilation, and thus improve toe quantity and qual- 
ity of the blood. Out-door exercise and a good nutritious diet, i 
in which animal food preponderates, are the accessories to this. 
The second part, to provide for the speedy removal of broken- 
down tissue by the skin, kidneys, and bowels, is of equal im- 
portance ; and in some cases where retrograde metamorphosis 
seems tardy, means to iucrease this is of marked advantage. 

208. Of course the local treatment, or that for the removal of 
the cancerous growth, is most important, and it is in this that 
we so commonly find a failure. It is only in rare cases that 
excision is sufficient, for cancer infiltrates adjacent tissue; 
indeed, it grows in this way, and is thus rarely confined to 
what seems to be a tumor. 

209. We now know of two methods that are better than 
this, though the agents are not as perfect as we desire. In the 
one the tissue is broken down by softening, and the base from 
which the growth springs, as well as the infiltrated tissue not 
yet transformed, destroyed by suppuration. In the other, the 
vitality of the cancerous growth is destroyed, the mass dessi- 
cates, and is at last removed by a suppuration which cuts it off 
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from the sound tissues. The first is accomplished with the 
most certainty by the chloride of zinc, the usual method of 
employing it being in a paste, with hydrastis or sanguinaria. 
The second is only accomplished, so far as we know, by the 
use of arsenic, and it is generally guarded to some ext&nt by 
admixture with iron. 

210. There is one point in both of these plans that can not 
be overlooked with safety, and that is the destruction of the 
matter infiltrated into the tissues by the suppurative process* 
I have no doubt that cancerous elements are removed by sup- 
puration ; but if a theory, it is one supported by the experi- 
ence of all who have accomplished anything in the treatment 
of these growths. If a cancerous growth is removed with the 
knife, a cure may be effected by leaving an open wound, and 
keeping up free suppuration until healed. So certain am I of 
the correctness of this, that I do not believe a cure was ever 
effected in any other way. 



CHAPTER IV. 



OF SECRETION. 

211. Naturally connected with nutrition and its lesions, as 
being affected by similar cell-growths, and governed by similar 
laws, is Secretion and its lesions. We will find here, as in that 
that has gone before, some things beyobd the range of our 
physical and mental vision, but I hope we will be able to tjaoe 
the existence of certain general laws in health and disease, and 
deduce from them a rational therapeutics. 

212. Our first inquiry here is with the apparatus that effects 
secretion, for in its form and ultimate development we will find 
the answer to certain important questions. The entire secret- 
ing apparatus of the animal body is built upon a single plan, 
and that very simple. A capillary duct terminating in a cul- 
de-sac or loop, upon which there is a very free distribution of 
capillary blood-vessels. If we examine such duct with the 
microscope, we will find its internal surface studded with a 
multitude of cells in every stage of development, from the rudi- 
mentary to that completely filled and in the act of being dis- 
rupted. These are reproduced with the greatest rapidity while 
the organ is in a healthy condition, and filling themselves from 
the blood-vessels, they are discharged into the common duct. 
It is in these cells, then, that we are to look for the function of 
secretion, as it was in the formative cells that we observed the 
function of nutrition. 

218. We can not detect any difference between the cells of 
one or another secreting organ, even with the highest magnify- 
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ing power, neither can we 8e anything in their shape or relation 
that explains their peculiar function. We know the fact that 
these cells do abstract from the blood the materials of their 
peculiar secretion, and must be content to describe it, as does 
Virchow,* as a special elective affinity. It is true that f£is ex- 
plains nothing, but it locates the process, and places it under 
that force that we have denominated formative, and classes the 
act of secretion with that of nutrition. 



* "On the other hand, we see that certain materials have some special relation 
to definite secreting organs; that they penetrate and pervade them by a kind of 
eleotive affinity; that they are excreted by them; and that, when there is a too 
abundant supply of such materials, a state of irritation is produced in these or- 
gans. But an essential condition in all these cases is, that the parts which are 
believed to have a particular elective affinity for particular matters, should 
really exist, for a kidney which loses its epithelium is thereby deprived of its 
secreting power. Another condition is that the parts should possess a relation 
of affinity, for neither a diseased nor a dead kidney has any longer the affinity 
for particular substances which the gland, when living and healthy, possessed. 
The power of attracting and transforming definite substances can be main* 
tained at most for a short time in an organ which no longer continues in a really 
living condition. We are therefore, in the end, always compelled to regard the 
individual elements as the active agents in these attractions. An hepatic cell 
can attract certain substances from the blood whioh flows through the nearest 
capillary vessel, but it must in the first place exist, and in the next be in the 
enjoyment of its special properties, in order to exercise this attraction. If the 
living element become altered, if a disease set in which causes changes in its 
molecular, physical, or chemical peculiarities, then its power of exercising this 
special attraction will at the same time also be impaired. 

"Let us consider this example with still greater attention. The hepatic cells 
are almost in direct contact with the walls of the capillaries, from which they are 
only separated by a thin layer of delicate connective tissue. If now we were to 
imagine that the peculiar property possessed by the liver of secreting bile, merely 
consisted in a particular disposition of the vessels of the organ, we should, in- 
deed, in no wise be justified in doing so. Similar net-works of vessels, 4n a great 
measure of a venous nature, are found in several other places ; for example, in 
the lungs. But the peculiarity of the secretion of bile manifestly depends upon 
the liver-cells and only so long as the blood flows past the immediate neighbor- 
hood of the hepatic cells does the particular attraction of matter contiuue 
which characterises the action of the liver. 

44 When the blood contains free fat, we see that after a time the hepatio cells 
take it up in minute particles, and that if the supply continues, the fat becomes 
more abundant, and is gradually separated in the form of largish drops within 
the hepatic cells. That which we see in the case of fat in a more palpable form, 
we must conceive to occur in the case of many other substances in a state of more 
minute division. Thus for the due performance of secretion it will always be 
essential that the cells exist in a certain, special condition; if they become 
diseased, if a condition be developed in them connected with some important 
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214. We are interested in kuowing that secretion is a vital 
process, and requires a peculiar organization which is destroyed 
in the act, and not, as some have supposed, a simple process of 
straining. As a vital act, it requires a continued exertion of 
formatftre power for its continuance, and it will be modified or 
arrested by all agencies that exhaust this power of a part. 

215. A gland, as we view it, is an association of such ducts 
and blood-vessels, bound together by connective tissue. It 

chemical change in their contents, for example, an atrophy, ultimately causing 
the destruction of the parts, then the power possessed by the organ of forming 
bile will at the same time continually become more limited. We can not con- 
ceive a liver without liver-cells ; they are, as far as we know, the really active 
elements, since even in cases in which the supply of blood has become limited, 
owing to obstruction in the portal vein, the hepatic cells are able to produce bile, 
although perhaps not in the same quantity. 

" This fact derives peculiar value from its occurrence in the liver, because the 
matters which constitute the bile do not, as is well tacwn, exist pre-formcd ia 
the blood, and we must therefore suppose the constituents of the bile to arise not 
by a process of simple secretion, but by one of actual formation in the lifer.. 
This question has, as you are aware, recently become invested with a still greater 
degree of interest in consequence of the observation of Bernard that the property 
of producing sugar is also inherent in these elements, wheieby the blood is sup- 
plied upon so gigantic a scale with a substance which has the most decided influ- 
ence upon the internal metamorphic processes and upon the production of heat. 
If, therefore, we speak of the liver, we can, both in regard to the formation of 
sugar as well as that of bile, mean nothing but the action of its individual ele- 
ments (cells), an action which consists in their attracting matters from the pass- 
ing current of blood, in their effecting within their cavity a transmutation of 
these matters, and returning them in this transmuted form either to the blood, or 
yielding them up to the bile-ducts in the shape of bile. 

"Now I demand for cellular pathology nothing more than that this view, which 
must be admitted to be true in the case of the large secreting organs, be extended 
also to the smaller organs and smaller elements ; and that for example, an epi- 
dermis-cell, a lens-fiber, or a cartilage-cell be, to a certain extent, admitted to 
possess the power of deriving from the vessels nearest to them (not always indeed 
directly, but often by transmission from a distance), in accordance with their 
several special requirements, certain quantities of material; and again that, 
after they have taken this material up, they be held to be capable of subjecting 
it to further changes within themselves, and this in such a manner that they 
either derive therefrom new matter for their own development; or that the sub- 
stances accumulate in their interior, without their reaping any immediate benefit 
from it; or finally that, after this imbibition of material, even decay may arise 
in their structure, and their dissolution ensue. At ail events it seems necessary 
to me that great prominence should be assigned to this specific action of the element* 
of tissue*, in opposition to the specific action of the vessels, and that in studying 
local processes we should principally devote ourselves to the investigation of pro- 
ceases of this nature."— TtrcAow, pp. 158-161. 
8 
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may seem to differ in its ultimate arrangement and structure, 
as in the case of the liver and kidneys, but upon close analysis 
will be found to correspond to the common type. 

216. Its function is dependent upon, 1, A normal activity 
in the formation of secreting cells ; 2, A free supply of blood ; 
3, That this blood contain the elements of the secretion in such 
form that they can be used; and 4, That it has normal inner- 
vation. Therefore an increase, defect, or perversion in these 
conditions will give increase, defect, or perversion of secretion. 

217. Secretion may be divided into two principal kinds, 
recrementitious and excrementitious ; the first being a material 
removed from the blood to perform some function in the pro- 
cesses of the body ; while the second is an entire removal of 
the material from the body. The material employed in the 
formation of these secretions is different in the two cases. In 
the first, it is principally furnished from the digestive organs, 
and is new material. In the second, it is principally the waste 
or effete matter of the system, produced by the metamorphosis 
of tissue. We have the proof of this in the secretion of mucus, 
one of the recrementitious secretions, which to some extent 
resembles the epithelial tissue in formation, and bears a close 
analogy to pus, though of higher organization. 



RECREMENTITIOUS SECRETIONS. 

218. The principal recrementitious secretions are those of the 
digestive apparatus — saliva, gastric juice, pancreatic fluid, bile, 
and fluid from the intestinal glandulse, of mucous and seba- 
ceous matter, and of the spermatic fluid. We estimate the 
disease of this function, by the same standard we measure 
other diseased action, as an excess, defect, or perversion. 

219. An excess of any of these secretions causes debility just 
in proportion to its quantity, for the plastic material of the 
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blood is drawn upon for their formation. We also find that 
the function of parts is impaired, as of respiration, when 
there is increased brouchial mucus ; of digestion, if there is in- 
creased salivary, gastric, or hepatic secretion. We also find 
that the vitality of the part is impaired by the long continu- 
ance of such excess. 

220. If these secretions are defective, the material of which 
they should be formed is retained in the blood, aud to some 
extent is a cause of disease, as in the case of secretion of bile. 
But the principal lesion is an imperfect performance of those 
functions to which these fluids are necessary ; as, for instance, 
iu the case of saliva, gastric juice, pancreatic fluid, etc., the defect 
causes tardy and imperfect digestion ; and in the case of mucous 
tissues, they are left unprotected, and hence become dry, irrita- 
ble, and interfere with the function of the organs or part with 
which they are connected. 

221. Perversion of these secretions is frequently met with, 
and occasionally becomes a prominent element in disease. As 
examples of this, we have changes in the gastric fluid in 
which it becomes excessively acid, acrid, has the elements 
of decomposition in an eminent degree, or is changed by 
a deficiency of its normal constituents. We observe that the 
bile becomes ucrid and irritating at times; at others it has 
lost some of its elements, and its function in the economy is 
not performed. 

222. Treatment — Recognizing the character of the lesion, 
the treatment is usually plain and comparatively easy. We 
have remedies that exercise an influence upon every one of 
these organs, sometimes direct or special, in other cases indi 
rect. But if we are to use them to advantage we must not for- 
get the vital character of the action, which is always to be con- 
served and strengthened. The remedies are selected with 
reference to the function of secretion, whether in excess, de- 
fect, or perversion ; in the first instance, employing those that 
lessen excitation of the part and secretion (but not necessarily 
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those that cause debility or loss of vitality). In the second 
case, those that increase the functional activity of the part, and 
at the same time conserve and increase its vital power. And 
in the third case, those agents that restore the normal condi- 
tions for proper secretion, and effect such changes in it as will 
bring it back to a normal standard. 



EXCREMENT1TIOUS SECRETION'S. 

223. There are four principal emunctories by which the sys- 
tem removes its waste of effete material. 'These are: the 
lungs for the excretion or the greater portion of the carbon, 
and the skin, kidneys, and bowels for the nitrogenized waste. 
The first is one of those perfect functions that is conducted 
with such certainty, and is so esseutial to the continuance of 
life, that physicians have never attempted to interfere with it 
The function of the skin, kidneys, and bowels, is indispensable 
to the continuance of life, and hence deserves very careful study. 
Excretion of carbonic acid by the lungs is a physical process, 
excretion by the three other outlets is as purely a vital process 
as the formation of tissue. 

224. Excretion by the Lungs. — I propose, first, to discuss ex- 
cretion by the lungs, as I believe this may be so influenced in 
some cases as to be an important means of cure. The average 
amount of carbon removed by the lungs each twenty-four 
hours is estimated at eight ounces. It is observed to vary with 
external circumstances, especially with the temperature of the 
air. Thus it is stated that there is twice as much liberated at 
68° as at 106° ; the colder the weather the greater the amount 
of carbon ; the warmer the weather the less the amount. This 
amount represents the quantity of oxygen consumed, the 
amount of heat generated, and, deducting the purely combus- 
tible materials burned, to a certain extent the waste of tissue ; 
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for we are instructed that the breaking down of tissue is due 
to its oxygenation. This is not to be taken as the whole truth, 
for a small portion of the carbon is removed by the other ex- 
cretory organs, in combination with the nitrogen. 

225. If oxygenation is important in the breaking down of 
tissue, and if the lungs remove so large a quantity as eight 
ounces of solid matter daily, we may well inquire if this pro- 
cess can not, at least to a limited extent, be controlled. We 
have already referred to this while considering the production 
of heat (33, 84). There are cases in which the body is enfee- 
bled and its processes sluggish, because it is burdened with an 
excess of carbon in the blood from defect of respiration. 
There are cases in which tissue-change is slow, and the worn- 
out effete material remains in its place, preventing the forma- 
tion of new tissue ; and this in consequence of defective respi- 
ratory action, a deficiency of oxygen. 

226. It is in these cases especially that I desire to call atten- 
tion to the lesion of the respiratory function, as I believe the 
treatment of such cases can be aided by certain measures to 
increase it. If you have ever witnessed the recovery of a pa- 
tient from drowning, by Marshall Hall's method, you will bet- 
ter appreciate this subject. The mechanical inflation of the 
lungs slowly frees the blood from the excess of carbon, and 
you notice the duskiness of the surface and lividity of the lips 
gradually passing off. This is the acute case, and is the proof 
of what may be accomplished by increasing the respiratory 
act. The exercise that is recommended in such cases as I have 
mentioned, is more beneficial by increasing the respiratory 
function than in any other way. Simple leg exercise never 
answers, unless it is brisk walking in the open air. 

227. Surf-bathing is beneficial, in consequence of the vigor- 
ous movements of the arms, the full inspirations, and the stim- 
ulating influence of sea-air in this direction. Dumb-bell exer- 
cise is an excellent means of increasing the respiratory func- 
tion, as is the use of the ax or wood-saw, if we wish to util- 
ize this exercise. Simple inflation of the chest three or four 
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times a day, accompanied by a thorough exercise of the 
arms and external inspiratory muscles, is of very great ben- 
efit, and, if continued, will finally lead to a deep and free res- 
piration. 

I know by observation that by the methods named the respi- 
ratory function can be increased, not simply to the extent of 
drawing in and blowing out a greater amount from air 
but increasing oxygenation and freeing the blood of car- 
bonic-acid gas. There are certain remedies that also increase 
the respiratory function, and these may be employed, but 
the well-regulated exercise of the lungs is of greatest impor- 
tance. 

228. We have seen that the amount of carbon excreted was 
in proportion to the external temperature, and we have here a 
fact that may sometimes aid us in therapeutics. A gross man, 
who is burdened with eftete tissues, should have exercise in a 
low temperature, and never rest in a high one, as is so fre- 
quently the case ; while, on the contrary, in such cases as pre- 
sented excessive oxygenation and waste, the patient should be 
kept quiet in an elevated temperature. 

229. Excretion by the Skin. — The skin possesses two impor- 
tant functions, one of excretion and one of refrigeration, or 
heat abstraction by the evaporation of water. The first of 
these is provided for by a special apparatus — the sudoriparous 
glands, of which there are as many as three thousand five hun- 
dred and twenty-eight in each square inch of surface, or a total 
of seven millions in a man of ordinary stature, giving a length 
of perspiratory tubing of about twenty-eight miles. Through 
this immense system of drainage is daily removed one hundred 
grains of organic matter, "the larger proportion of which ap- 
pears to be a protein compound in a state of incipient decom- 
position ; " besides a varying amount of water, containing a 
small portion of the salts of the blood. 

230. We get a pretty distinct, though rough, idea of the 
character of this excretion by coming in contact with the un- 
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washed, and by its offensive character in certain portions of the 
body— the axillae, feet, etc. It is the waste of tissue, and it is 
that waste in a state of decomposition, as we have noticed 
above. That it is toxic in its influence upon living matter is 
proven by the effects observed to follow its retention. 

231. Dr. Carpenter remarks that, from the observations of 
Dr. Fourcault, " it appears that complete suppression of the per- 
spiration in animals, by means of a varnish applied over the 
skin, gave rise to imperfect arterialization of the blood, and 
considerable fall of temperature, and which, as it produces 
death in the lower animals, would probably do the same in 
man. A partial suppression by the same means gives rise to 
febrile symptoms, and to albuminuria. There can be no doubt 
whatever that imperfect action of the cutaneous gland ulte, 
consequent upon inactive habits of life and want of ablution, 
ia a very frequent source of disorder of the general system, oc- 
casioning the accumulation of that decomposing organic mat- 
ter in the blood which it is the special office of these glandulse 
to eliminate. Hence, the maintenance of health requires that 
this excretion should be promoted by the use of the natural 
means just referred to; and this is the more necessary when, 
from any cause, the function of the kidneys is imperfectly per- 
formed. There are many diseased states, moreover, in which 
there appears to be a special determination of the materies 
morbi to the skin, and in which, therefore, the use of means 
that promote the cutaneous excretion constitutes the most effi- 
cient means of eliminating them from the blood." 

232. Increase of this excretion as an element of disease 
always causes debility, for it is either supplied by a rapid waste 
of the tissues or by the histogenetic material of the blood, 
which is equally impoverishing. We have an example of this 
ia the night-sweats of phthisis. 

233. Defect of this excretion becomes an important element 
of disease, by the retention of the effete material which should 
be thus removed. Many febrile diseases have their origiu in 
this defect, and many chronic diseases are continued by it. 
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234. Perversion of the excretion is not very common, and is 
difficult of detection. Normally, then, it is acid, and this acid- 
ity is sometimes so markedly increased as to become a cause of 
irritation and disease of the structure of the skin. Occasion- 
ally it becomes alkaline, at times contains urea or grape- 
sugar, but we fail to recognize any of these varieties as influ- 
encing general disease, and only as they cause skin diseases. 

235. Treatment. — Where there is increased excretion, and it 
causes debility, such means should be used as will rectify the 
lesion. The use of the mineral acids is most commonly advised, 
but to this may be added the employment of tonic, astriugent, 
and stimulant baths, and occasionally the employment of cer- 
tain vegetable remedies of the class diaphoretics, which give 
tone and strength to this organ. 

236. Defective secretion from the skin is treated by a class of 
remedies termed diaphoretics. Some of these greatly stimulate 
the organ, and produce a profuse discharge of water (sweat), 
but when continued for a length of time they are always ex- 
haustive. The most important part of the secretion is elabo- 
rated by vital activity of cells, aud this is the function to which 
we are to give most attention. If we desire to remove effete 
material from the blood, we will accomplish it best by those 
remedies that cause gentle perspiration (insensible perspiration). 
This action may be continued for a length of time, and does 
not exhaust the vitality of the organ. "When the skin is de- 
bilitated it is important to use friction, stimulants, tonics, and 
astringents, employing such remedies as we would use for the 
same conditions in other structures. Fatty inunction sometimes 
proves serviceable in those cases in which the skin is dry and 
harsh. 

237. Occasionally, when secretion from the skin is defective, 
we find it prudent to stimulate an increased secretion from the 
kidneys and bowels, as the function of these organs is to some 
extent vicarious. In this way we free the blood from the effete 
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material, and give the skin time to regain its tone under the 
use of proper medication. 

238. Excretion by the Kidneys. — The kidneys may be regarded 
as next in importance to the function of the lungs as a depu- 
rant of the blood, the urine containing the largest portion of 
nitrogenized material from the waste of tissue, the mean amount 
being in the gross about two ounces daily of solid residue. 
This, according to Lehman, consists of 

Urea 49.68 

Uric Acid 1.61 

Extractive matter, Ammonia, Salts, and Chloride of Sodium.. 28.95 

Alkaline Sulphates 11.08 

Alkaline Phosphates 5 96 

Phosphates of Lime and Magnesia 1.97 

We thus see that the nitrogenized material forms more than 
one-half of the whole, and pretty accurately represents the 
waste of the protein tissues of the body. 

239. From a series of experiments Professor Lehman drew 
the following conclusions, as regards the character of the secre- 
tion and the circumstances influencing its formation, which we 
will find important in the further consideration of the subject : 
1. Animal articles of diet augment the solid matters of the 
urine ; vegetable substances, and still more such as are deprived 
of azote, on the contrary, diminish it. 2. Although urea is a 
product of decomposition of the organism, yet its proportions 
in the urine depend also on the food, for we find that a richly- 
azotized diet considerably augments its quantity. 3. The quan- 
tity of uric acid depends less on the nature of the diet than on 
other circumstances, the differences observed in it being too 
slight to warrant us in ascribing them to the former cause. 
4. The protein compounds, and consequently the azote of the 
food, are absorbed in the intestinal canal ; and what is not em- 
ployed in the formation of the tissues is thrown off by the kid- 
neys in the form of urea or uric acid, these organs being the 
chief, if not the sole channel through which the system frees 
itself of its excess of azote. 5. The urine contains quantities 
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of sulphates and phosphates proportional to the azotized matters 
which have been absorbed; and the proportion of theee salts is 
sensibly increased under the use of a larger amount of these 
substances. 6. In the same circumstances, the extractive mat- 
ters diminish, while their quantity is increased by the use of 
vegetable diet ; a tact which proves the influence of vegetable 
aliment over the production of these matters in the urine. 
7. The urine, after the use of animal food, has a strong acid 
reaction, but contains little or no lactic acid, and no hippuric 
acid. Under a vegetable diet there is more lactic acid, but it is 
united to bases. 8. The kidneys not only separate certain con- 
stituent parts of the organs which have become inadequate for 
the maintenance of life, but they also expel the superfluous 
nutritive matters that may have been absorbed." 

240. The urine possesses a well-marked acid reaction, and its 
average specific gravity is 1020, being greater in summer, when 
the quantity of urine is least, and less in winter, when the quan- 
tity of urine is greatest. By taking the total of the urine 
secreted in twenty-four hours, and determining its specific 
gravity, we arrive approximately at the amount of its solid con- 
stituents. And if there are no extraneous matters present (the 
methods for determining which we will hereafter examine) we 
may reasonably conclude that such solids are in the proportions 
named in the table given. 

241. The nitrogenized solids of the urine are eminently poi- 
sonous, and when wholly retained occasion death in a short 
time. If urea is retained in the blood in small proportion, it 
causes excitation of the nervous system ; in larger quantity it 
produces a peculiar coma (uraemia), and this increasing causes 
death. But it is not the action of urea upon the system that 
we are wholly concerned with. It is formed by the breaking 

♦ down of tissue, and there are many steps in this retrograde 
metamorphosis, and through all of this the material is disease- 
producing when retained, and at some of them more so than 
when it has reached its ultimate form — urea. We may speak 
of these as, first, a death of the part which subjects it to the 
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action of chemical laws ; second, a decomposition such as we 
observe in the same material without the body, bat effected 
with greater rapidity ; third, a combustion, in which the larger 
portion of carbon is removed, and giving as a residue lactic acid 
and certain obscure ammonia compounds; and, finally, a trans- 
formation of these into urea. 

242. These processes are accomplished with great rapidity, 
and with but small portions of material at any one time — the 
blood being kept constantly freed from it as it assumes the 
form of urea. But we can understand such condition as that 
the material undergoing such chauge shall be largely increased 
st any one time, and that the process of metamorphosis may 
be greatly retarded or even arrested at any one of its stages. 
And if we take into consideration the character of the material 
at any one of these stages, we will see that in this we have 
prominent causes of disease — febrile, inflammatory, or the dys- 
crasiae. 

243. Increased secretion of urine is evidence of rapid tissue 
change, and if continued must cause debility. In diabetes in- 
sipidus the large flow of water washes away an increased 
amount of solid matter, and we find it debilitating to this ex- 
tent. "While in diabetes meUUus the urine is not only large in 
quantity, but of high specific 'gravity, and though the material 
is grape-sugar, the tissues and the histogenetic food are robbed 
for its supply. 

244. Defect in the secretion of urine gi?es rise to the results 
above-named (241). In one case we have simply the irri- 
tation of small portions of urea, in others the uremic coma 
from the retention of larger portions. Again, we will have 
febrile disease from a retarded and vicious decomposition in 
the first stage of breaking down, and rheumatism from the in- 
creased formation of lactic acid, and other inflammatory dis- 
eases from the ammonia compounds. Taking a complete view 
of the subject in this way, we can estimate the importance of 
this urinary function in health, and its re-establishment in 
disease. 
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245. Perversion of the urinary secretion is quite frequently 
met with, and is, in some instances, a serious cause of disease. 
I have already referred to the presence of sugar in diabetes, 
and may instance the presence of albumen in the urine in albu- 
minuria, as expenditures of histogenetic food and tissue, which 
cause great debility, and, if continued, will ultimately result in 
death. Again, we have the excretion of the phosphates in 
increased quantity, thus removing a very important constituent 
of the body, besides proving a source of local disease. There 
is a class of compounds formed from the metamorphosis of 
tissue, but stopping short of the complete form — urea. These 
are uric acid and the urates (lithates), and the oxalates; and, 
finally, a series of organic products — blood, pus, mucous, or- 
ganic globules, epithelium, spermatozoa, contervoid bodies, 
and vibriones. 

246. It will be sufficient if I give one method for determin- 
ing each of these morbid constituents, if that method is relia- 
ble. For sugar I prefer Barns' test: "Place in a test-tube 
about two drachms of the suspected urine, and add nearly 
half its bulk of liquor potassse ; heat the whole over a spirit- 
lamp, and allow ebullition to continue for a minute or two ; the 
previous pale urine will become of an orange-brown, or even 
bistre-tint, according to the proportion of sugar present." To 
determine the presence of albumen, put a portion of urine in 
a test-tube and heat over a spirit-lamp to boiling, when coagu- 
lation of the albumen will occur. Take a second portion of 
urine, and to it add a few drops of nitric acid ; if there is co- 
agulation in both cases, the presence of albumen is ascertained. 
The phosphates are principally determined by the use of the 
microscope, which detects their characteristic crystals. In 
cases where they are excreted in large quantity, they often 
settle toward the bottom of the vessel like a dense cloud of 
mucous ; but if to the urine hydrochloric acid is now added, 
the sediment at once disappears, which it would not if it was 
mucous. Uric acid and the urates are determined by the mi- 
croscope, having a characteristic crystalline form. The oxal- 
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ates are determined in the same way, the crystals being thrown 
down by heating the urine. Blood and pus are blso deter- 
mined by the microscope, as are the entire series named as their 
associates. There are other tests for them ; but for these the 
reader is referred to special works on the urine. 

247. Treatment. — When the urine is in excess, we would nat- 
urally resort to those remedies which would lessen its quantity, 
among which are the tonic and astringent diuretics, which give 
strength and tone to the organ. Occasionally we find it of 
advantage to provide for a removal of effete material by the 
skin and bowels for a time, that by rest the kidneys may 
regain their strength. 

248. When the secretion is deficient, it is common to resort 
to that large class of remedies called diuretic. If these are 
used, a judicious selection is of great importance, for they may 
be classed as sedative, stimulant, exhaustive, and tonic, and 
into those which increase the watery constituent of the urine — 
hydrogogue, and those which increase its solids — renal depurants* 
Especial attention is called to the last division, as its neglect is 
a frequent cause of failure in the employment of remedies. As 
a general proposition, I may affirm that if an increase of the 
watery element is desired, the vegetable diuretics should be 
employed ; but, on the contrary, if a removal of the solid con- 
stituents, the product of the waste of tissue, be indicated, the 
saline diuretics should be chosen. The vicarious action of the 
three emunctories, the skin, kidneys, and bowels, should not 
be forgotten, for by acting on the other two, much of the effete 
material may be removed, and the system for the time relieved, 
thus giving a longer and better opportunity for a direct action 
upon the kidneys. 

249. We have not only to take into consideration the removal 
of the waste of tissue, as it is formed ready for the action of the 
kidneys, but the entire series in the steps of retrograde meta- 
morphosis. There are remedies that influence this process, 
breaking down feeble forms, and accelerating the transforma- 
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tions necessary until urea is reached. The applicability of audi 
remedies to various cachectic affections, in which the tissues 
are old and effete, will be readily seen. But I can not paw by 
this opportunity of calling attention to the fact that, while we 
thus provide for a more rapid waste, it is indispensable that we 
also provide for a more rapid nutrition of texture, for these 
should correspond as nearly as may be with one another. 

250. It will not be profitable to consider the treatment of the 
perversions of this secretion at this time, as some of them form 
distinct diseases, while others are symptomatic of other lesions. 
In so far as they are dependent upon lesions of the urinary ap- 
paratus, we can bring to bear both general and special reme- 
dies to prevent them ; and, as they are connected with pro- 
cesses heretofore and hereafter considered, their treatment will 
be named in its appropriate place. 

251. Excretion by the Bowels. — The amount of material re- 
moved by the bowels each twenty-four hours averages from 
four to six ounces; but of this, seventy -five per cent, is water, 
leaving a solid residue of from one to one and a half ounces. 
Of this solid matter, the following is the analysis of Dr. Percy : 



Substances soluble in ether (brownish-yellow fat) 11.95 

« alcohol of 830 10.74 

" " water (brown resinoid matter) 11.61 

Organic matter insoluble in the above menstrua 49.83 

Salts soluble in water 4.76 

Salts insoluble in water 11.61 



This is not to be regarded as wholly an excretion, for it con- 
tains the undigested residue of the food, and, as we have seen 
above, nearly twelve per cent, of fat, and sixteen per cent, of 
salts. We have no means of determining exactly the amount 
that represents waste of tissue, but we may approximate to it 
by saying that, in health, one-fifth of the amount represents 
this waste. This corresponds very closely with the amount 
removed by the skin (one hundred grains), and resembles it 
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reiy closely in its constitution, and its influence upon the 
system. 

252. In olden time it was supposed that the liver performed 
the most important excretory function in the body ; and hence 
much attention was given to its condition, and to remedies 
that exercised an influence on its function. Accurate investi- 
gation has shown that it is not to be classed with those organs 
that remove excrementitious material, as it furnishes but the 
smallest fraction of the feces. 

258. As regards the character of this material, and its influ- 
ence upon the system when retained, I may safely assert that 
it is analogous to both the secretions from the skin and kid- 
neys. There may be constipation of the bowels and infrequent 
discharges from them, but this does not necessitate a scanty se- 
cretion, for the capacity of the bowels is such that they may con- 
tain the secretion for many days. This should never be 
forgotten, as it will prevent our falling into seripus errors in 
therapeutics. It will thus be seen that it is difficult to deter- 
mine when the secretion is interfered with. Still, as all the 
functions of the intestinal canal are associated together, and 
depend mostly upon the same conditions, we may reasonably 
conclude that when their peristaltic movement is impaired, and 
their influence in digestion is affected, there is also scanty se- 
cretion. In such cases we find derangement of digestion, asso- 
ciated with headache, and more or less febrile disturbance, and 
we have reason to believe that when this secretion is wholly 
retained, it will occasion serious disease. 

254. Increase of this secretion, in prpportion to its extent 
and duration, entail disability, for histogenetic material, either 
as food or tissue, is removed. Thus we see that profuse diar- 
rheas produce rapid exhaustion. But in the intestinal canal 
there are two functions associated, the digestive and excretive, 
the first being of most importance. But when we have de- 
rangement of the excretive, especially as an excess, the other 
must be greatly interfered with. 

255. Defect of this secretion produces the ordinary effect of 
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retained excretion. Simple constipation gives rise to derange- 
ment of digestion, and the simple retention of effete material 
in the bowels occasions a feeling of malaise and dullness, with 
headache and fever, in so far as they are retained in the blood 
and re-absorbed. A cathartic that will remove these accumu- 
lations will, for the time being, remove these unpleasant feel- 
ings, and for this reason they are so frequently resorted to. 
Still, we must not forget that this class of medicines tend to 
exhaust the irritability of the intestinal canal, and in the end 
really increase its torpor. The habitual taker of cathartics, 
therefore, finds it more and more difficult to get this action as 
time passes. 

256. Perversion of this secretion is met with quite frequently, 
but is not important as an element of disease. In diarrhea 
there is almost always some derangement in addition to the 
excess of water ; and frequently, by determining what it is, we 
are able to check the exhaustive discharge. 

257. Treatment. — In this case I will have to refer the reader 
to those works which take up the special affections of the in- 
testinal canal for a full description, and will only give those 
general rules that are applicable to all cases. An increased 
secretion, if not demanded for the removal of excessive waste, 
should always be arrested. In some cases this is accomplished 
by the use of those remedies that relieve irritation, as bismuth ; 
in other cases, by remedies that free the intestinal canal from a 
cause of irritation, as a cathartic; in still others, by the use of 
those which will stimulate and give tone to the intestinal canal, 
when the diarrhea is the result of local debility, as the essen- 
tial oils and certain local and general stimulants; and lastly, 
by those remedies which constringe and prevent exudation, the 
astringents. 

258. Where there is defective secretion from the bowels, it is 
usual to resort to that class of remedies called cathartics, and 
with many the more active remedies are employed. It has been 
noticed by almost every one that an inaction always follows, 
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and is usually in proportion to the increased activity produced 
by the cathartic, so that it is said by some that the most press- 
ing want in therapeutics is a remedy which will act thoroughly 
on the bowels, and yet leave them in a soluble (active) condi- 
tion. To overcome habitual constipation there are no remedies 
of this class that can be employed with any certainty, and I 
depend principally upon hygienic measures, which are really the 
most natural as well as the best. I direct such a person to 
drink a tumbler of water on rising in the morning, rub the 
bowels thoroughly with the hand, and after breakfast solicit a 
stool. If this is persevered in a habit will be established 
'which will give a healthy activity of this function, and remove 
all the derangements that have been produced by the consti- 
pation. 



DEATH AND LIFE. 

259. In the preceding parts of this work I have endeavored 
to analyze those ultimate processes by which a man has form 
aud activity. We have found a typical structure, the cell, sim- 
ple in its form and arrangements, by its aggregation giving 
size, shape, and consistency to tissues, organs, and parts, and 
binding them together into a complete body. We found these 
minute cells possessing an individual life ; and, though formed 
of material that necessarily rendered this life brief, that they 
possessed a power of development that would continue the 
same life in new cells having the same place and properties. 

260. We observed that life and death were intimately asso- 
ciated together throughout the entire growth, development, 
and functional activity of organs and parts. That the living 
body had but a duration of a few months ; that it must then 
die and be removed, that in its place might be developed a new 
and active body of similar kind. That this death of cells and 
new development and life of cells gave what, when aggregated, 

9 
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we term life, and that the aggregate life was in proportion to 
the activity of both these processes, 

261. We found that in this constant death of structure and 
its removal we had the manifestation of life, nervous and mus- 
cular, and which gave us a conscious and active relation to the 
universe. That this consciousness and this activity were in ex- 
act proportion to the rapidity of cell-growth — nutrition* and 
this in exact relation to cell-death and excrqtion ; and in addition 
to all of this, we found that disease was dependent upon a de- 
rangement of these processes, as its cure was dependent upon 
a correction of them. 

262. These facts require careful study, and they can hot be 
presented too often, or in too many different ways. And as I 
have taken them up in detail, I propose now to present their 
generalization. This I would do myself did I not find it better 
done in almost the exact form that I would have to employ. 
I therefore give the lecture of Dr. Chambers, delivered in St. 
Mary's Hospital, October, 1861. 

" It is true that there are, and always have been, practition- 
ers who declaim against theories altogether, who even boast 
that they can do without them, and think them useless, not 
considering that to express such scorn is as if we should be 
proud of not knowing what, we do when we act, or what we 
say when we talk. To reason at all is to theorize; no one 
without theorizing can direct a method of cure to a sick person 
except at haphazard. As a matter of fact, none of these objec- 
tors ever do prescribe without theorizing about either the indi- 
vidual sufferer or the class to which they refer his sickness, 
though not always able to put their theory into words. In 
short, the want of a guiding principle to connect the loose facts 
of daily experience has at all times been felt. 

" From this practical need have been bred the many systems 
of therapeutics stamping their mark from time to time on the 
history of our art. They have sprung from the brains of work- 
iugmen at the bedside, not from philosophers in their closets. 
Their adopters have not necessarily any strong faith in their 
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truth or universal applicability; but the heart wearies for a 
chain to link together the scattered fragments of knowledge — 
a string for its pearls ; it must have an idea on which to codify 
the laws of action. 

"It would be a long task to quote the curious systems 
founded on imperfect data, but numbering their hosts of fol- 
lowers in former ages, which have been given up as false and 
dangerous ; I do not wish twice to slay the slain. I shall con- 
tent myself with putting before you that which influences me 
in my practice, to which I now proceed. 

" Man's body may be likened to a stately mansion, made of 
beauteous but very perishable materials, all of which are always 
needing repairs to keep up the shapeliness and usefulness of the 
building. But not all in equal degrees; some of the walls may 
stand unaided for years, while other parts may want almost 
hourly looking after. When the owner leaves the dwelling the 
repairs cease, and then we see, not all at once, but one after 
another, the materials falling into ruin. It will serve a purpose 
in my argument to think over the several steps of this ruin for 
a few miuutes. 

"Already while the soul is withdrawing we know that 
changes begin, very obvious to even the most superficial ob- 
server. These changes are mostly due to the loss of water by 
evaporation. The eyeball loses its brilliancy and gets dry and 
flat, the features shrink, the gloss leaves the hair and skin. All 
this goes on all the more rapidly after decease, and then we hide 
our dead out of our sight, and the future fate of the body is less 
familiar to us ; we must search for exceptional cases or special 
observations if we want to know what happens. These we 
may cull from sundry independent sources. Here is one which 
old barbarous manners afford us. 'Rizpah the daughter of 
Aiah, the concubine of Saul,' watched for the six summer 
months, from ' the beginning of barley-harvest' in April, to the 
rainy season in October, i till water dropped upon them out 
of heaven/ to guard the corpses of her murdered kinsmen from 
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the beasts of prey. So long under the sky of Palestine did they 
hold out a quarry for the wild dogs and vultures. 

"In a moister air decay is quicker, but still not so quick as 
is often supposed. Here is another observation redolent of the 
refinements of modern science. The notes made by M. Devergie 
on the bodies at the Morgue at Paris, show that for two months 
and a half after decease the muscular structures still keep their 
natural forms and hues. Up to three months and a half, the 
scalp, eyelids, and nose so far retain their ordinary feature that 
the age of the person may be told. It is four months and a half 
before complete destruction of the face occurs, or the bones be- 
come brittle, and the bulky muscles of the neck and thighs are 
converted into adipocere. So that we may call three months 
and a half a short time to be occupied by the decomposition of 
a human body. So long does flesh last as flesh, and tissue tis- 
sue, and is not melted into its mother earth. 

" Let us come forth quickly from these ghastly scenes of the 
charnel-house to the joyous bustle of brimming life, and ask 
how long it takes not a dead but a living body to decay ? ' A 
living body decay?' .Yes, in truth ; but whereas in the former 
case it was a thing to make men shudder, the fading of a long- 
loved image, the tearing up of a fair garment, tbe fall of a 
darling home, the violation of a worshiped shrine, the forcible 
divorce trom our nearest and dearest — it is all this and more — 
in the latter it is associated with the fullest fruition of all that is 
joyous in existence, the bounding pulse, the free-drawn breath, 
the swelling chest, the thrilling feel of health, the highest uses 
of mind and body. Decay is more truly a part of life than it is 
of death ; for it goes on unstayed through the whole of cor- 
poreal being; whereas, after dissolution, it gradually ceaRes, and 
ends its work with the reconversion of tbe organic particles 
into eternally changeless elements. The most living body is 
the most active in decay ; the more bodily and mental vigor are 
displayed, the more quickly do the various tissues melt down 
into substances which are without delay removed by the excret- 
ing organs. The more the blacksmith toils with his arms, and 
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the more the statesman with his brain, the heavier bulk of car- 
bon, nitrogen, oxygen, and hydrogen is thrown out by lungs, 
liver, skin, and kidneys. Do they then wear out by this con- 
stant use, friction, and drain ? No, no — the more bricks are 
removed from the old wall, the more new bricks will a good 
builder put in ; and so, provided that the supply is sufficient, 
and that the builder is a good one — the more rapid the drain — 
the newer and stronger and fitter for its uses will the body 
become. 

" But I will leave generalities, and try to represent in figures 
liow long it takes by living decay for the living body to drain 
away, and to have its substance renewed. In the grim details 
"which I recalled to your memory at the beginning of this lec- 
ture, the nitrogenous or fleshy parts were most accounted of 
and especially named as giving shape and the general look of a 
man to the melting corpse. So of the nitrogenous parts we will 
now speak — How long are they in being removed by vital de- 
composition ? 

" We may reckon with Drs. Bidder and Schmidt that the 
body of a mammal contains 35.45 grammes of nitrogen per 
kilogramme ; and, therefore, that an animal of 130 lb. (which 
is the mean weight of a man) contains upward of 4.6 lb of ni- 
trogen. 

" Then again, taking our numbers from an equally sound and 
independent source, we may reckon with Baron Liebig that the 
liquid and solid excreta of a man by kidneys and bowels for a 
year contain 16.41 lb. of nitrogen, or for three months and a 
half 4.7 lb. of nitrogen. 

" That is to say, in three months and a half a quantity of 
nitrogen is removed by excretion, or vital decay, equal to the 
quantity of nitrogen in the whole mass of the chief nitrogen- 
ous tissue. 

" What attractions has this term of three months and a half 
for us ? what memories does it rouse ? Why, this was the very 
time we fixed upon for the fleshy frame- work of the corpse to 
melt away in. Here is a pregnant fact, a light thrown on the 
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mysteries of nature from a most unpromising source! Dead 
flesh and living flesh last as nearly as possible the same time-* 
the former, if anything, rather the longer. As far as we can 
judge, the albumen, fibrin, gelatin, etc., which make up the live 
body, differ in nowise from the same matters dead ; they are 
liable to the same changes, affected by the same reagents, and 
naturally are resolved into their elements in the same time ; just 
as the marble in the Apollo Belvidere is to a mineralogist the 
same stone as it was in the quarry, liable to the same accidents! 
and possessed of the same properties, though temporarily en- 
dowed with a different value, and made god-like by its adven- 
titious form. 

" What, then, raises to the rank of living creatures, and 
clothes with loveliness the masses of organic matter which are 
growing, moving, breathing, thinking, all around us ? It is the 
power of the individual life to create its own individual form. 
A man has no right of property over the particles of his body, 
except so long as they remain particles of his body and retain 
his shape. He hardly calls his the snippings of his hair or the 
pairings of his nails, much less the carbonic acid he exhales 
from his lungs or skin; all that he throws off is by common 
consent claimed as a perquisite by the public ; and the battle- 
fields which he has fertilized with his blood enrich, not him, 
but the peaceful farmer. Yet as long as these organic constitu- 
ents retain the form impressed upon them by the individual 
life, they are more truly his than any portion of his inher- 
itance. 

"A conjectural theory has been hazarded that life mysteri- 
ously endows living matter with a defensive virtue which en- 
ables it to resist the chemical and other powers acting regu- 
larly on inorganic and dead matter. The most notable instance 
cited is the stomach, which digesting everything else is not 
itself digested. This consumer of flesh is itself made of flesh, 
yet is not consumed. An answer seems given to the witty 
philosopher, who on hearing an alchemist boast his discovery 
of a universal solvent, inquired, ' In what vessel do you keep 
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it?' The stomach says (it has been in the habit of saying 
wise things even before the time of Meneuius Agrippa), * In a 
vessel like me, which is destroyed indeed continuously, but is 
continuously rebuilt/ Recent researches show that living 
matter, such as parts of living animal swallowed for instance, 
is dissolved by the gastric juice, and moreover that its own epi- 
thelial coat is destroyed, but is immediately replaced by a new 
one. By this activity of growth (the idea of the impudent 
members calling the belly lazy !), and by a constantly flowing 
eupply of alkaline blood to neutralize any of the acid secretion 
^rhich might penetrate too deep, it retains the same shape for 
three-score years and ten. But it has no privileged immunity 
against the solvent it makes. 

" It is, then, the form whith constitutes the self; and it is 
not the changing, decaying matter which 'was mine, is his, and 
may be slave to thousands.' The organic materials are the 
property of the form only so long as it retains them, and no 
longer — they are a floating capital. Over the innate essential 
nature of the material it has no control. Life can not make 
brute materials which it uses live longer than that which it 
leaves unused, but it has the power of making them anew, and 
building them up into a certain shape for the time they are 
made to last. In short, life rests on the metamorphosis or 
renewal of the body ; as this renewal is more thorough, the in- 
dividual is more perfect, and fulfills better and more completely 
the duties of its position. If it stops altogether, the body is no 
longer living. If it partially stops the order of normal phe- 
nomena is disarranged and ease is expelled — there is a state 
which we call ' dis-order' or i dis-ease.' 

" To speak, therefore, of a i superabundance of life,' or of an 
c excess of vital action/ is a contradiction in terms. There can 
not be too active a metamorphosis of the tissues into their com- 
plete form, for the fresher their organic constituents, the more 
serviceable they are, and the longer duration they have be- 
fore them. There can not be too close an adherence to that 
typical form which it is the business of metamorphosis to keep 
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op, any more than there can be too exact an obedience to law 
and order. 

" The most active metamorphosis of the body possible, the 
highest possible development of life in every part, is health. 

" The complete cessation of metamorphosis is death. 

" The partial cessation, or the exhibition of materials in an 
incomplete form, however copious they may be, is disease. 

"In death the flesh goes on being decomposed as during life; 
but not being renewed the form is lost entirely. In disease, 
decomposition goes on, but renewal flags, the incomplete tis- 
sues are retained as part of the imperfect body — a sort of * death 
in life ' — and are rightly termed by the pathologist * degener- 
ate.' They are generated, but not re-generated ; they are gen- 
erated in an inferior mold of form. 

" Take as an example what happens sometimes to voluntary 
contractile fiber. We all know that if an animal's limbs are 
duly employed, the muscles keep up their shape and their vig- 
orous power of contraction ; their flesh is of a rich, bright red 
color when the animal is fully grown, and is firm and elastic. 
Examine it under a microscope, and you find it made up of 
even parallel fibers, each fiber seeming to be engraved over 
with delicate, equidistant cross-markings, like a measuring-tape 
very minutely divided. The more the muscle has been used in 
a well-nourished frame, the more closely it conforms to the 
typical specimen of the physiologist: 

'Use, use is life; and he most truly lives 
Who uses best.' 

"But suppose this muscular fiber has been unworked — sup- 
pose it is in the biceps of an Indian fakir, who has fastened 
his arm upright till it has become motionless, or in the gluteus 
of a soldier's amputated leg, or the calf of a Chinese belle, or 
in a paralyzed limb — then the flesh is quite different in aspect; 
it is flaiy>y and inelastic, of a pale yellowish hue, and makes 
greasy streaks on the knife that cuts it. Sometimes even all 
traces of fibers have disappeared, and it is converted into an 
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unhealthy fat. Sometimes you may trace fibers under the 
microscope, but their outline is bulging and irregular, the cross- 
markings are wanted, and you see instead dark, refracting glob- 
ules of oily matter in them. In short, the muscle is degener- 
ating into fat, retaining in a great measure its shape, but losing 
its substance. Such is, by God's law, the penalty of not using 
His gifts for four or five mouths. 

"Now go back to our first sepulchral illustrations. M. De- 
vergie found that, in a period between four and five months, 
the flesh of a corpse is converted into a substance technically 
termed * adipocere : ' an oleaginous substance between fat and 
wax — an artificial fat, the result of chemical decomposition. 
What is this but precisely that which happens to the disused 
muscles in the cases quoted ? At the Morgue, a continuous 
stream of water washed away the fetid gases from the sub- 
ject of M. Devergie's observations, and in the living body 
destructive metamorphosis and excretion remove the more di- 
rectly noxious particles; in both there remains the same oleag- 
inous residuum. 

" The instance chosen of diseased structure was purposely an 
extreme one; but even there a very high degree of partial 
death was seen not to be inconsistent with life. A less degree 
is not inconsistent even with active usefulness. Look at many 
a man whom his physician knows to have a weak or slightly 
dilated heart; he goes on with his profession, mixes in society, 
enjoys his quiet pleasures, and may even insure his life by pay- 
ing an extra premium. Yet if an accident at any time should 
cut him off suddenly, the muscular tissue of the heart will be 
found pale and soft, while under the microscope the fibers are 
seen deficient in clear outline and in cross-markings, and ex- 
hibit here and there minute specks of that fatty degeneration 
which was so conspicuous to the naked eye in M. Devergie's 
subjects and in the completely palsied limb. The more dilated 
and the more weak the heart, the more widespread is this de- 
generation. Yet enough of active structure is left to carry on 
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the work of the heart, and perhaps to prolong life to its allotted 
three-score years and ten. 

" A close copy of the pathological process may be made by 
soaking a piece of muscle, say from a healthy sheep's heart, in. 
a running stream, in weak spirits and water, or in nitric acid 
and water, for a few weeks, when sections made from time to 
time will exhibit the several stages of fatty degeneration, from 
the minute specks in the scarcely-altered muscle up to com- 
plete conversion into adipocere. 

"Remark in these cases of fatty degeneration or decay that 
the substance which replaces the highly-organized animal mat- 
ter is not utterly inorganic. It is less organized and less organ- 
izable, but still capable of being called alive. Of our living 
bodies, fat is a part, and a necessary part ; but still it is not 
capable of performing the highly-vital duties of muscle, of 
being as thoroughly alive. Degenerated products, therefore, 
so long as they form part of the body, may still be said to be 
alive, but less alive than the normal tissues they replace ; and 
degenerate growth may be justly described as 'diminished life/ 
or, in the words I lately used, ' partial death.' Degeneration, 
in short, is a more or less relapse into a lower and lower form 
of organic life, and exhibits itself, therefore, in a variety of 
grades and amounts. Occurring in various parts, it occasions 
three-quarters of the chronic illnesses which give work to the 
physician. 

" Let it be well understood that these half-living tissues are 
by no means necessarily lessened in size. A battered and reno- 
vated vessel is often much bulkier than a strong new one ; and 
in the same way these under-nourished parts are often enlarged, 
and so have been wrongly supposed to be over-nourished. 
They often attain a most cumbersome weight and bigness, with- 
out really containing tissue enough to do their work. They 
become, in truth, a foreign substance. Sometimes they acquire 
what seems like a parasitic life, and grow as if independent of 
the body which they inhabit. Then you justly look upon them 
with a peculiarly unfavorable eye, and call them by the epithet 
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c malignant/ Cancer is the best known example to quote ; and 
3ron who have watched its deadly quickness of growth are, per* 
laps, wondering that it should be put forth as an instance of 
lessened vitality. But watch further with the mind, and not 
with the eye only ; you will see that the abnormal tissue never 
gains the higher characteristics of life, never puts on the form 
of the part invaded, nor performs its duties. Moreover, that 
half-life, so easily acquired and so easily multiplied, is also easily 
lost. The very tendency to die and to ulcerate is one of the 
chief dangers in which cancer puts your patient. 

" But we are now driven to seek our illustrations among 
these dreadful sorrows of our kind, when we can find them in 
less painful scenes. Every one connects cancer and degenera- 
tion with death ; but perhaps it is not quite such a familiar 
idea to see partial death in a cold in the head or relaxed throat. 
However much you may smile at the notion, it is a true one, 
and I should advise your taking the next chance which a ca- 
tarrh gives you of seeing the truth in all its bearings. It is 
almost worth while to catch one on purpose, so valuable is the 
lesson. And perchance your smile may become a grave and 
thoughtful one, when you reflect on the miseries of life ; when 
yon think that the slight inconvenience you are bearing is of 
the same nature as that which divorces soul and body, a dis- 
tant and indistinct foretaste of that dread cup which we must 
all one day drain. 

" Look at your catarrhal throat in a mirror — what do you 
see? The surface red, puffy, and with the component parts, 
such as the uvula, enlarged. There is also poured out a quan- 
tity of slimy material, which you will know by the name of 
"mucus. At first you may be disposed to cry, * Surely here is 
an active business going on; everything seems much more 
lively than usual; life is increased, not diminished/ Not so 
fast— examine in a microscope a little of this mucus, and you 
will find it made up of minute balls of transparent jelly, with 
a granular aspect, technically called * exudation globules/ * mu- 
cous globules,' and 'pus globules,' floating quite free, and roll- 
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ing over and over, without any tendency to adhere together. 
Are these bodies a new creation, something which an in- 
flamed membrane can produce, while a healthy one lacks 
the power? Are they evidences of an additional life-force? By 
no mgans, for they have been identified with those elementary 
forms of nascent life by which all organic matters grow ; they 
are young cells, or rather nuclei. They are the form assumed 
by all liquid living material, which, under the influence of life, 
is being transformed into a solid; they are an infant tisane 
strangled in its birth. Instead of uniting into a continuous 
web to clothe with epithelium the surface of the membrane, 
they float off, helpless from deficient vitality. The business of 
mucous membranes is to be covered with epithelium, not to 
throw of mucus ; and when they are doing the latter, they are 
so far forth in a state of diminished life. 

(" But you may ask, what is that redness and that throbbing 
of the inflamed part ? Do not they show an increased circulation 
of the vital fluid, and therefore increased life ? Quite the con- 
trary, for the membrane is red because its blood-vessels are re- 
laxed and dilated from loss of vital elasticity; the blood sticks 
in them as water in a bulged pipe ; and the arteries, pressed 
upon from behind by the heart, throb because the obstruction 
impedes their action. ) 

" ' But the pain ; does not that show that the vital power of 
sensibility is increased ? I can not, in general, feel that I have 
got a throat ; and ncyv I am reminded most disagreeably of the 
fact.' No ; pain does not indicate an increase of proper seusi- 
. bility ; in this case it is associated with a very marked decrease. 
During your catarrh the lining membrane of the fauces loses 
its delicate appreciation of flavors — everything is equally nasty, 
unless there is a pungency in it too powerful to be pleasant to 
the healthy taste. And it is wanting also in common sensi- 
bility ; for it does not distinguish the shape or size of morsels 
swallowed, all of which feel equally large and awkward. 

" Or you may get a whitlow on your finger, or a boil, and 

study how the nail is stayed in its growth, and the skin is 
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killed ; while the materials intended to renew them are checked 
in their development, and go to be deposited as pus, a concen- 
trated form of half-vitalized fluid, very similar in every respect 
to mucus. And, like your catarrhal throat, your inflamed 
finger-tip is wanting in sensibility ; try it, and you will find for 
any delicate work, such as feeling the fine lines of a copper- 
plate, or the flaws in a polished surface, it fails in its duty. 
Pain, in short, is the brother of death ; a painful part is never 
performing its whole vital functions — it is partially defunct. 

" The same partial death, which has been hitherto described 
as constituting the various diseased states of the solid struc- 
tures of the body, may also attack the fluids; and in them x as 
in the solids, it may show it itself either as a destructive relapse 
into a less organic life, or as an arrest of development. The 
poison of fever, for example, destroys and renders useless as 
nutriment some constituents of the blood ; the insufficient blood 
is circulated to all parts of the body, causing, npt local pain, but 
general malaise by its deficient vitality. The half-poisoned tis- 
sues allow the poisoned material to ooze through them, causing 
diarrheas, hemorrhages, purple blotches on the skin, and a 
general staining of the whole body of a dusky hue. If the 
quantity of blood poisoned be moderate, it can be spared ; it is 
carried off gradually by excretions, and its place is filled up by 
new blood. But if the rare case happens of so much being 
poisoned at once that too fittle remains to carry on the business 
of the body, then death occurs by sudden jhock; or if there be 
an insufficient supply of material to take the place of the Wood, 
the vitality wanes away more slowly. And as its loss occurs 
more slowly, some one p#tt more than another is usually 
affected; there is inflammation — that is, local death — of the 
digestive viscera, or of the lungs, or of the brain, and the 
patient's disease is alloted by name to that last clause. And 
thus in fever, the blood relapses into a less organic form 
through its vitality being destroyed by a morbid poison. 

" Let us next look for an instance of imperfect life in the 
blood occasioned b^ffrrest of development. You are all prob- 



142 DlATH ahd Lira. 

ably familiar with the common condition we call an»mia. The 
word literally means * bloodlessness,' but in reality relates rather 
ttfdeficient quality than deficient quantity. The circulating fluid 
can not but fill the closed vessels, but it is wanting in the most 
highly organized, the most truly living of its constituents. It is 
pale from the diminished numbers of those floating red glob- 
ules which give its florid hue. The capital of red globules is by 
far the most important portion of the blood; so much so, that 
it may be taken as a direct measure of corporeal and mental 
vigor ; a man has a larger proportion than a woman, a strong 
man than a weak man, an adult more thau a youth or an elder, 
a patient after recovery more than during his sickness of what- 
ever kind, a horse in high condition more than when brought 
from grass. Spite of its importance, we find to our surprise 
that this floating capital may be largely encroached upon with- 
out bankruptcy. For example, Dr. Andral has analyzed the 
blood of a patient with anaemia, where the blood-globules 
amounted to less than 39 parts in 1,000, whereas their natural 
proportion should be at least 120 parts in 1,000. More than 
two-thirds of this constituent were missing ! Yet the patient 
was living, and very likely quite recovered in the end if ra- 
tional treatment was adopted. Now, in ansemia there is not 
found any degenerated devitalized substance ; the missing glob- 
ules have not relapsed into a lower life, so that their ruins 
should constitute a foreign matter; there is no debris in any 
quantity at all proportioned to the deficient globules ; they have 
been used up in the regular way, and have supplied materials 
for the tissues, as they are moulted off" from day to day ; while 
at the same time there has been* want of renewal, an arrest 
of that continuous development of blood, which is necessary to 
complete life. 

"Pure antemia has been spoken of; but, as might have been 
expected, this defective supply of the materials of growth much 
weakens the vitality of many of the manufacturing and excret- 
ing viscera ; for their machinery needs continual repair, as 
much as any part of the voluntary appanBhs. Hence, in cases 
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of anaemia we often find that the liver is not so lively as it 
should be, and some of the color it ought to get rid of stajfrdu \ 
the circulation, or exudes and chronically stains the skin of* - rJ / 
bilious hue. Or perhaps the kidneys do only half work, and 
the urea which they ought to drain off is retained, causing very 
serious derangements of health. Thus there is a mixed pathol- 
ogy in these cases, a combination of arrested life with a relapse 
into a lower life ; the life of the specially-affected organ is di- 
minished, and it leaves behind in the system substances of infe- 
rior vitality which its proper business is to excrete or separate. 

" Or again, anaemia may so lower the creative power of the 
blood, that instead of the body being built of elastic and highly 
vitalized fibrin, it ha9 to put up with a cheesy, brittle substance 
called tubercle. This is just the sort of fraud a rascally con- 
tractor commits when he lays your floors on half-seasoned tim- 
bers. Your house is destroyed by dry-rot ; afid the lungs in 
which tubercle has been substituted for healthy connective tis- 
sue gradually soften and break up. The most effectual remedy 
in both instances is to look after the builders, to secure the 
honesty of the one and the vitality of the other as far as pos- 
sible. 

"When the various accidental circumstances of our daily 
habits dispose various parts of the body to even the few ele- 
mentary forms of disease which I have mentioned here, a great 
variety of abnormal phenomena may be produced. Our body 
4s a harp of so many strings', that all sorts of discords may arise 
out of its combinations. These discords have received much 
attention from minds with a taste for order; they have been 
classified into groups ; and if, unfortunately, the orderly mind 
*was afflicted with a theory, sadly have facts sometimes suffered 
by the Procrustean bed of a nosology, into which they have 
been forced. On the whole the nosologists (NoooXoyot — people 
who talk about diseases) have been convenient, for their nomen- 
clature often helps us to describe in one word what otherwise 
would want a parenthesis. But they have been a convenient 
evil, and their laborlinave had this bad result; they have attrib- 
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uted a positive existence to that which in realityis~a negation. 
^disease,' under their manipulation, instead of being a mode 
in which life is deficient, becomes an actual motive power; the 
giving it a generic and specific name links it in our minds with 
the subjects of a naturalist's studies, and we get to clothe it in 
individual characteristics, and to assign to it individual actions. 
The consequences in science have been most fatal to true pro- 
gress. It has had upon the art of medicine just the effect that 
would be wrought upon optics by regarding a shadow as a ma- 
terial object instead of an absence of light, upon physics in 
general by accounting cold instead of heat as the active agent 
The main hope for bringing therapeutics up to the level of 
modern science lies in discarding at once and forever this tra- 
ditional notion. 

" I am glad to say less practical harm than might have been 
feared has been done by these false notions. In the first place 
man's body is tougher than usually thought, and will stand a 
great deal of wrong treatment; and, secondly, experience has 
somewhat checked the bold hand of a relentless adhesion to 
theory. Still, it can hardly be doubted that the increased 
chance of cure under professional treatment has not been so 
much as might have been expected from the advance of general 
knowledge. 

" Of late medical art as far as practice is concerned has been 
turning over a new leaf; nosologists are of less repute, and at 
last, under the influence of common sense, attention seems 
directed to the maintenance of life in the body more than to 
the expulsion of death out of it. Such is the true preaching to 
the sober mind of the new modes of treatmeut which, without 
falling in with the dogmas of any peculiar 'pathy, 9 have yet 
been silently adopted by the rational adherents of each within 
the last few years. I may instance the care bestowed upon the 
selection of alimentary substances; the use of water, of oxygen, 
of iron, of animal oils, of chlorine, of soda in doses more like 
food than a drug, of lactic and other organic acids, of salts of 
phosphorus and lime, of sulphur, ammoma, bile, pepsin, and 
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several other agents established by common consent without # 
being suggested by any previous theory of therapeutics, or tj£j^ "*'. 
ditional rules ot the medical art. These are constituents of thV * 
animal frame, and are administered and trusted as to filling up 
an obvious void. 

"If experience has taught us to reform our practice, should 
it not teach us to reform our theory too? that so the partial 
advantages which have been gained might become universal, 
aud our words and acts might cease to be inharmonious. 

" I began this lecture by likening the animal body to a build- 
ing constructed of perishable materials, which need continuous 
renewal to maintain the usefulness of the structure. To keep 
up the simile, the permanent architect is the indwelling life, 
and he best performs his duty, not by fits and starts of work, 
but by ever-watchful industry.^ He should be every moment 
removing decaying materials from the walls and working ma- 
chinery to be carted away at convenient periods, and he should 
be every moment supplying their place by fresh. Thus there 
are two departments carried on simultaneously — the i destruc- 
tive' and the i constructive ;' and upon their harmony and com- 
pleteness depend the perfection of life which we call health. 
Both are necessary; and the deficiency of either or both, or the 
preponderance of one over the other in various parts, or their 
deficiency in one part while the other parts remain active, con- 
stitutes a deficiency of life — a disease. J 

"This deficiency the physician is called upon to remedy; 
and it is of the utmost importance to his usefulness that he 
should recognize that it is a deficiency, and act upon the recog- 
nition. He must look at his pharmacopoeia with this thought 
constantly present before him, with an eye to the ultimate ben- 
efit of the patient, to a goal beyond that of the immediate 
effects. He should make his chief thought how each of the 
re-agents employed will finally touch life ; whether they are 
calculated to add to or diminish the vital functions, to add to 
or diminish the vitalized substance of which his patient is 
made — whether by temporarily diminishing the functions or 
10 » 
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substance he may not remove an impediment to their balanced 
actions, so as to lead to a final increase — or whether this artifi- 
cial diminution of functions or substance may not become per- 
manent, and inflict permanent injury on his patient This final 
goal of life renewal must be consciously or unconsciously in 
the heart of the physician, or in the heart of his guides ; other- 
wise I am sure he contributes more to the ill health than to the 
good health of mankind." 



CHAPTER VI. 



OF THE BLOOD. 

263. The study of that complex fluid, the blood, is one of 
the most important in medicine, as it not only supplies the 
material for the growth and repair of tissue, but is also the 
channel through which the waste of tissue is removed. Pene- 
trating every part of the body, and coming into contact with 
the most minute part through capillary distribution, all parts 
are influenced by its condition. 

264. The blood has a distinctive vitality inherent in itself, by 
which it appropriates the material furnished by digestion, and 
forms it after its own similitude. We observe, likewise, that it 
is extremely sensitive to impressions, having a form that is 
easily influenced, and were it not that it is so thoroughly pro- 
tected by its inclosure, it would net be possible for it to retain 
such form as adapts it to the purposes of the body. 

265. This susceptibility to change is strongly insisted on by 
Liebig. He says: "The blood is not an organ which is formed, 
but an organ in the act of formation ; indeed, it is the sum of 
all the organs which are being formed. The chemical force and 
vital principle which hold each other in such perfect equilibrium, 
that every disturbance, however trifling, or from whatever 
cause it may proceed, effects a change in the blood. This liquid 
possesses so little permanence that it can not be removed 
from the body without immediately suffering a change, and 
can not come in contact with any organ in the body without 
yielding to its attraction. The slightest action of a chemical 



148 Op tub Blood. 

agent upon the blood exercises an injurious influence; even 
the momentary contact with the air in the lungs, although ef- 
fected through the medium of cells and membranes, alters the 
color and other qualities of the blood. Every chemical actiou 
propagates itself through the mass of the blood; for example, 
the active chemical condition of the constituents of a body un- 
dergoing decomposition, fermentation, putrefaction, or decay, 
disturbs the equilibrium between the chemical force and vital 
principle in the circulating fluid. Numeroue modifications in 
the composition and conditions of the compounds produced 
from the elements of the blood, result from the conflict of the 
vital force with the chemical affinity, in their incessant en- 
deavors to overcome one another." 

286. Studying the blood as a whole, we may consider it in 
the following relations: 1st, as an organ to adapt the material 
furnished by digestion to the purposes of nutrition ; 2d, as 
a depot of supply, and a means of conveyance to all portions 
of the body ; 3d, as a vehicle for the conveyance of oxj-gen, 
and probably as the place where the combustive process prin- 
cipally goes on ; 4th, as a vehicle for the removal of the waste 
of tissue, and in which those changes are effected that fit the 
material for excretion; 5th, as a vital stimulant of all parts, 
being the store-house for the excess of vital or formative 
force (?) 

267. The blood-making function is necessarily one of the most 
important in the economy, and must be perfectly performed 
if the body remains healthy. Observers have been at a loss to 
determine what part of the organism performed the blood- 
making function, and there has been much discussion in regard 
to it. I believe it is now admitted that, while some aid is ren- 
dered by the mesenteric glands, and possibly the spleen and 
liver, the blood is itself the blood-making organ. This would 
be in proper analogy with other processes — a muscle reproduces 
itself by power inherent in itself, so does the brain, secreting 
structure, connective structure, etc., and why should the blood, 
which possesses a distinct organism, be an exception to this 
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rale? All the facte of observation in the healthy and diseased 
etate go to prove this view, and until facts are discovered 
Drhich conflict with it, it will have to be considered correct. 

268. What circumstances favor the blood-making function ? 
The principal conditions are three, all of which are necessary 
to its proper production ; they are these : a, that the blood it- 
self shall have good vitality — formative power; 6, that the pro- 
cesses of digestion shall have furnished a material capable of 
forming blood ; and c y that the blood shall be free from nox- 
ious agents, especially the waste of tissue, or material under- 
going decomposition. It will be noticed that these circum- 
stances are to a considerable extent under our control, and 
while we may Correctly estimate the lesions of the blood by 
understanding the conditions of its production, we may also 
obtain definite ideas of the means necessary to correct its 
lesions. 

269. The vitality of the blood, or its formative power, is 
strong just in proportion to its activity ; i. e., the rapidity with 
which the blood is renewed. This we have heretofore seen to 
be an absolute law in the development of all parts of the body. 
An active nutrition of texture, and a vigorous circulation, 
are the elements of rapid and good blood-making. If there 
ia deficiency iu the blood-making power, we increase it by 
the use of bitter tonics, *iron, and other restoratives, and a good 
nutritious diet, with general exercise to create a demand for 
nutrient material. 

270. A normal condition of the digestive organs is essential to 
the formation of good blood, as derangement of these organs is 
very frequently the cause of poor blood. It is not only essen- 
tial that a proper supply of good food be taken, but that this 
be divested of all previous organic forms, for unless it is in this 
formless condition (plasma) it can not gain entrance into the 
blood-vessels. And it is also essential that in this process of 
disruption, no chemical change should be allowed to progress 
that would lower the character of the material as being suited 
for organic forms. 
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271. There is one fact that impresses itself upon the mind 
here, and that is, that the human body is incapable of using 
any material that has not by previous vital action been brought 
into such 6tate that it can be molded into cell-structures. It 
must, therefore, have been formed from the inorganic elements 
by the plants which possess this power, and from which man 
receives it directly, or by the interposition of other animals. 
If there is the slightest disruption or breaking down in the con- 
stitution of its elements, it can not be used in the human body. 
This subject received a partial examination when we were con- 
sidering food with reference to nutrition. 

272. The third requirement, "that the blood shall be free 
from noxious agents, especially the waste of tissue," is fully as 
important as cither of the others. The action of effete matter 
upon the forming blood is always to lower its vitality, and oc- 
casionally is so great in this direction as almost to arrest the 
formative process. Where such material is present in the blood 
we find that the most certain means of getting good blood, is 
to employ such remedies as will change the effete matter into 
urea, and promote its elimination by way of the kidueys. 

273. As a depot of supply, and a means of conveyance to the 
tissues, it serves a second important purpose. Regarding this, 
we will be careful that nothing gains entrance into or remains 
in the blood that will impair the store* of nutritious material. 
"We have here a second reason for active excretion. As a 
means of conveyance, the blood conveys this necessary material 
for the supply of all, even the most minute parts of the body, 
and as we have already seen, while examining the function of 
nutrition, it is one of the most important conditions of that 
function. A regular and equal circulation of blood is not only 
necessary to bring it within reach of the tissues, but is ab- 
solutely indispensable to the life of the blood. Stasis of 
blood always impairs the vitality of this fluid, and we 
will not be far out of the way, if we say that this impairment 
will be almost in direct ratio with such impediment to its 
movement. 
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274. We have many examples of this, and I do not now re- 
call a single exception. Every one lias witnessed the lesions 
of the blood following the slight congestions of the uterus in 
amenorrhea; sometimes they are very marked. A protracted 
chill with congestion always impairs the blood. While in the 
severer congestive fevers the vitality of the blood is sometime* 
wholly destroyed during the stasis of blood in the cold stage. 
I have examined it twice in such cases, and found that it had 
lost the property of coagulation, of change of color upon 
exposure to oxygen, and the microscope showed the globules in 
process of breaking down* 

275. As a vehicle for the conveyance of oxygen the blood per- 
forms one of the most important functions of the body, one 
which can not be arrested for a moment without endangering 
life. Though the entire blood is a carrier, yet the red globules 
are the principal vehicles, and we will consider this function 
fully when we examine the history of these. I think it is 
pretty evident that the combustive process takes place princi- 
pally in the blood; that heat is liberated in it, and by it con- 
veyed to all parts of the body. We have here one more reason 
for an equal circulation of blood to add to many others which we 
have already considered. If vital actions require a certaiu defi- 
nite amount of heat, never varying more than a degree or two 
without their arrest, the importance of an equal distribution of 
blood (thence heat) can not be overestimated. It is the cus- 
tom of some to laugh at the direction, to equalize the circula- 
tion, but where the laugh properly comes in I am uuable to see, 
as an equal circulation is not only important, but the means for 
attaiuing it are in common use. This point may be rendered 
more distinct by an illustration. In the latter stage of con- 
tinued fever, when the vitality is much depressed, there is ten- 
dency to coldness of the extremities, necessarily enfeebled circu- 
lation in them, and in exact ratio to this a stasis of blood in 
internal organs. Sometimes the life of the patient will depend 
upon equalization of the circulation ; by the use of stimulants, 
friction, and warmth, we return the circulation to the extremi- 



152 Of the Blood. 

ties, and by this means remove the internal congestion. I have 
seen more than one case iu which the difference between life 
and death was the difference between warm and cold ex- 
tremities. 

276. As a vehicle for the removal of the waste of tissue the func- 
tion of the blood is important, and we are anxious that it per- 
form this function with due celerity, otherwise it would become 
a depot for such material to the great detriment of the body. 
The only control we have over this function is, to see that the 
blood circulates freely, neither too fast or too sluggish, and 
that it is freely passed through the excreting organs. The fail- 
ure as a carrier of waste will more frequently follow an imper- 
fection of the circulation in the special excretory organs than 
in the system at large. 

277. The processes by which the waste is fitted for excretion 
undoubtedly take place in the blood, and are of much impor- 
tance. We can not tell accurately the steps in this retrograde 
metamorphosis, but we have sufficient examples of its derange- 
ment in rheumatism, in phosphuria, oxyluria, etc., and more 
obscurely in fevers and inflammations. These processes can be 
accelerated by remedies, and we find their use important in all 
diseases in which the blood is loaded with waste. 

278. There is no doubt but that the blood acts as a vital stim- 
ulant to all jmrtSy but to what it owes this property is not easily 
decided. It is claimed by some that it is the oxygen it con- 
veys, and this view is strengthened by the fact that this stimu- 
lation is in proportion to the red globules, and when these are 
deficient there is deficient stimulation. Others claim that it is 
dependent upon the nutritive material it supplies the tissues, as 
it goes its ceaseless rounds. I think it evident that it possesses 
the property from both of these, and in addition, from being a 
store-house of heat, electricity (?) and of formative force. I have 
supposed a surplus of formative or vital force as a connecting 
link between all parts of the body. We have seen that the blood 
employs such force for the common welfare in organizing and 
fitting the material for the nutritive processes, and any excess 
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there might be in the body would naturally reside in the blood, 
which is common to all. 



OF THE CONSTITUENTS OF THE BLOOD. 

279. The first and most evident division of the blood is into 
two parts, the one possessing an evident organization, the other 
being without organization. The first consists of the red and 
colorless corpuscles, which, when moist — i. e., containing their 
natural amount of water — form five hundred and twelve parts; 
the second, the liquor sanguinis, a compound fluid, being four 
Imndred and eighty-eight parts. Recollect that in this division 
'the corpuscles retain their normal volume of water, and are in 
Xhe condition in which they circulate in the blood-vessels. 

Upon close analysis the blood is found to have the following 
constitution : 



Red corpuscles.. 



Fats.. 



Water 784.00 

Albumen 70.00 

Fibrin 2.20 

/Globulin 123.50 

\ Haemal in 7.60 

' C holes terine 08 

Cerebrine '. 0.40 

Seroline 0.02 

Oleic and margaric acid, \ 

Volatile and odorous fatty acid, > 0.80 

Fat containing phosphorous, J 

Chloride of sodium 8.60 

Chloride of potassium 0.86 

Tribasic phosphate of soda 0.20 

Carbonate of soda 0.84 

Sulphate of soda 0.28 

Phosphates of lime and magnesia 0.26 

Oxide and phosphate of iron 0.50 

Extract, salivary matter, urea, biliary coloring mat- 
ter, accidental substances... 5.47 



Total. 



1000.00 

[Draper. 



280. We will consider these elements in the following order, 
and as normally existing in the proportions named : Bed cor- 



V 
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puscles, 181 parts; albumen, 70 parts; fibrin, 2} parts; Fats, 
H parts; salts, 6 parts; excreta, 5 J parts; water, 788} parts. 



RED COKPUSCLES. 

281. There is still some doubt regarding the constitution of 
these bodies, and physiologists are not agreed as regards their 
structure aud relation to other cell formations. In early fetal 
life they are spherical, white, and contain a distinct nucleus; 
after this they are red, disc-shaped, and nucleated ; but by the 
third month they assume the form they are afterward to main- 
tain — red, disc-shaped, bi-concave, and without a nucleus. If 
we trace their development in the invertebrated animals, we 
find, first, coarse granule cells, then fine granule cells; and 
when they have attained their greatest development, they re- 
semble fetal blood-cells of man — the colorless nucleated cell. 

282. This inquiry into the structure of the red corpuscles is 
important, that we may determiue how they are formed, and 
to some extent their relation to the other parts of the organ- 
ism. Heretofore we have seen that cells possessing an inde- 
pendent vitality, and having the power of propagating their 
kind, are invariably nucleated, and that their reproduction is 
by division, which always commences and proceeds from tlio 
nucleus. We have here a class of cells that differ from form- 
ative and secreting cells. The following quotation from Vir- 
chow will further illustrate this : 

"You will hereafter be made acquainted with a series of 
facts in the history of pathological and physiological develop- 
ment, which render it in a high degree probable that the nu- 
cleus plays an extremely important part within the cell, a part, 
I will here at once remark, less connected with the function 
and specific office of the cell than with its maintenance and 
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multiplication as a living part. The specific (in a narrower 
sense, animal) function is most distinctly manifested in mus- 
cles, nerves, and gland-cells, the peculiar actions of which — 
contraction, sensation, and secretion — appear to be connected 
in no direct manner with the nuclei. But that, while fulfill- 
ing all its functions, the element remains an element, that it is 
not annihilated nor destroyed by its continual activity — this 
seems essentially to depend upon the action of the nucleus. 
-All those cellular formations which lose their nucleus have a 
more transitory existence; they perish, they disappear, they 
ciie away or break up. A human blood-corpuscle, for example, 
is a cell without a nucleus; it possesses an external membrane 
and red contents ; but herewith the tale of its constituents, so 
far as we can make them out, is told ; and, whatever has been 
recounted concerning a nucleus in blood-cells, has had its 
foundation in delusive appearances, which certainly very easily 
<jan be, and frequently are, occasioned by the production of 
little irregularities upon the surface. We should not be able 
to 6ay, therefore, that blood-corpuscles were cells if we did not 
lcnow that there is a certain period during which human blood- 
corpuscles also have nuclei — the period, namely, embraced by 
the first months of intra-uterine life. Then circulate also in 
the body nucleated blood-cells, like those which we see in 
frogs, birds, and fi3h throughout the whole of their lives. In 
mammalia, how r ever, this is restricted to a certain period of 
their development, so that at a later stage the red blood-cells 
no longer exhibit all the characteristics of a cell, but have lost 
an important constituent in their composition. But we are 
also all agreed upon this point, that the blood is one of those 
changeable constituents of the body, whose cellular elements 
possess no durability, and with regard to which everybody as- 
sumes that they perish, and are replaced by new ones, which 
in their turn are doomed to annihilation,' and every-where 
(like the uppermost cells in the cuticle, in wh\ch we also can 
discover no nuclei, as soon as they begin to desquamate) have 
already reached a stage in their development when they no 
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longer require that durability in their more intimate composi- 
tion for which we must regard the nucleus as the guarantee. 

"On the other hand, notwithstanding the manifold investi- 
gations to which the tissues are at present subjected, we are ac- 
quainted with no part which grows or multiplies, either in a 
physiological or pathological manner, in which nucleated ele- 
ments can not invariably be demonstrated as the starting points 
of the change, and in which the first decisive alterations which 
display themselves do not involve the uucleus itself, so that we 
often can determine from its condition what would possibly 
have become of the elements." — Virchow, pp. 36-38. 

283. Development of Blood- Corpuscles. — As the red corpus- 
cles are not formed by the ordinary cell-process of divisiou ; 
and as they have not the power to propagate their kind, and 
are not formed within the blood — the three importaut attri- 
butes of cell-life — we will have here an entirely new investi- 
gation. We want answers to the questions: Where are these 
bodies produced? and how are they developed? In regard to 
this, Virchow remarks: 

"The whole history of the red blood-corpuscles is still in- 
vested with a mysterious obscurity, inasmuch as no positive 
information has even at the present time been obtained with 
regard to the origin of these elements. We only know this 
much with certainty, that a part of the original corpuscular 
elements of the blood proceed just as directly from the embry- 
onic formative cells of the ovum, as all the other tissues which 
build themselves up out of them. We know, moreover, that 
in the first months of the existence even of the human embryo, 
divisions take place in the cells, whereby an increase in the 
number of them present, in the blood itself, is produced. But 
after this time all Is obscure, and this obscurity indeed corres- 
ponds pretty exactly with the period at which the corpuscles in 
the blood of man and the mammalia cease to exhibit nuclei. 
We can only say that we are acquainted with no fact whatever 
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which speaks in favor of a further independent development, ' 
or of a cell-division, in the blood, but that everything points to 
the probability of a supply from without. The only hypothe- 
sis which has in more recent times been advanced with regard 
"to the independent development of the blood-corpuscles in the 
blood itself, is that of 6. Zimmermann, who assumed that there 
"were little vessieles present in the blood, which gradually grew 
\jy intussusception while circulating with it, and ultimately con* 
stituted the real blood-corpuscles. Now, little corpuscles cer- 
"taiirly do occur in the blood, only when they are more accurately 
examined; a peculiarity reveals itself which is unknown in 
^oung embryonic forms, namely, that they oppose an extraor- 
dinary degree of resistance to the most different agencies. In 
Iheir ordinary state they are of a beautiful dark red, the color 
T>eing very intense, and frequently very black ; if they are 
treated with water or acids which dissolve the ordinary rod cor- 
puscles with ease, it is observed that the little bodies require a 
very much longer time before they disappear. Upon adding a 
large quantity of water to a drop of blood, they will be seen to 
remain for a considerable time after the other corpuscles have 
disappeared. This peculiarity accords best with what occurs in 
the changes which take place in the blood, when it is extrava- 
sated, or remains for a long time stagnant within the vessels. 
Such changes undoubtedly lead to a destruction of the corpus- 
cles, so that in the case of the circulating blood also, the con- 
elusion may, with great probability, be drawn, that the bodies 
in question are not young forms, engaged in development, but 
on the contrary, old ones in process of decay. I agree, there- 
fore, esseutially with Karl Heinrich Sehultz's view, who has 
described these bodies under the name of melanic (melauo.se) 
blood-corpuscles, and regards them as the precursors of the 
moulting of the blood (Blutmauserung) — preparing for the 
really excrementitious transformations." — Virchow,pp. 258-2G0. 

284. I think there is no doubt but that the red corpuscles 
have their origin in the lymphatic glands, as do the colorless 



158 Of the Blood. 

corpuscles. For we find in the lymph passing onward to the 
blood, numerous bodies bearing a close resemblance to the 
blood-corpuscles. Though they have their birth in the lym- 
phatic glands, and from the lymph, yet they attain a more per- 
fect development when introduced into the blood of which they 
are to form a part. Virchow seems to arrive at this conclusion 
when he says: "Lymph is the fluid which, while it conveys 
certain substances to the blood, which come from the tissues, 
at the same time brings along with it the corpuscular elements 
out of which the blood-cells continually recruit their numbers.*' 
Ben net states that as the chyle progresses toward the thoracic 
duct it is found to contain a number of free nuclei, and that 
these in mammals may be observed to present the same size and 
bi-concave discoid form of th^colored blood-corpuscles. 

285. The blood-discs have a determinate life, and in the nor- 
mal condition of the system are developed as fast as worn out. 
How long this life is we are unable to say; but judging from 
the disruption we see in the blood of the spleen and portal 
vein, and the amount of hematin set free and found in the 
excretions, we may conclude that their life is shorter than the 
formative cells. There is evidence, however, that it is not as 
brief as is claimed by some writers. For instance, Dr. Draper 
remarks: "It is sufficient to arrest our thoughts at onec when 
we learn that for every beat of the pulse nearly ticenty millions 
of these organisms die !" Judging from what we know of their 
waste by examinations of splenic and portal blood, and the 
length of time necessary to reproduce them, we may give them 
a vitality of some six weeks to two mouths. If we take the 
conclusions of Dr. Chambers, that the duration of animal mat- 
ter within the body is about equal to what is without .the body, 
we will have to allot them a still longer period of life. 

286. The most important function of the red corpuscles is the 
carrying of oxygen from the lungs to the tissue, and of car- 
bonic acid gas from the tissues to the lungs. They may be 
likened to boats, freighted with a cargo of life to the tissues, and 
having a return freight of death, to be cast out with the expired 
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air. They also contribute to the development of the other con- 
stituents of the blood, giving it such form as will adapt it to the 
nutritive process. 

287. Excess of the red corpuscles is of rare occurrence, and 

never to any very great extent. Experience has taught us to 

regard these discs as almost synonymous with life; when they 

are abundant and well formed, we expect to find a vigorous 

life, and an active performance of all the functions of the body. 

X do not think that condition of excess exists where it will 

trocome necessary to reduce their amount, as was done in olden 

Climes by general blood-letting, and the employment of anti- 

phlogistics, both of which accomplish this end. 

288. Defect of the red corpuscles, on the contrary, is of quite 
tfxequent occurrence, and may tk caused by any disease that 
^occasions profuse discharges from the blood ; by hemorhage ; 
1*y a deficient supply of food or disturbance of the digestive 
process; by a lesion* of the lymphatic system, or by an impair- 
ment of the blood itself, either as a direct loss of vitality, or the 
oppression of effete matters. When the first causes ate active, 
it becomes important to arrest such discharges, and then if the 
blood-making organs are active the full supply will soon be re- 
produced. "We have already examined the relation that the 
digestive process bears to the formation of blood, and it will 
not be necessary to recur to it again. In this connection atten- 
tion may be called to the well-known fact that the administra- 
tion of iron facilitates their renewal by furnishing their basis. 
Iron for this purpose, and the bitter tonics to improve the 
appetite and digestion, are the means in most common use. 

289. The relation of the lymphatic system, especially the 
mesenteric glands, to the formation of the red corpuscles should 
not be disregarded. If the birth of these important constitu- 
ents of the blood is in this system we may be able to influence 
it in certain cases. I am pretty well satisfied that we do influ- 
ence it by the administration of that large class of agents called 
alteratives. Some of these possess an undoubted power in the 
formation of blood, and not to be accounted for by any influ- 
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ence they exert upon the digestive apparatus or the organs oP 
excretion. 

290. Perversion of the red corpuscles is seen in many diseases, 
and there can be no doubt forms an important element of 
them. Change of structure involves change of function ; and, 
as we have already seen, the function of the red corpuscles is 
indispensable to life. In some instances the impairment is in 
the power to carry oxygen and carbonic acid gas, and conse- 
quently the combustive process is feeble, and the blood is poi- 
soned by retained carbon. In other cases they seem to have 
lost their vivifying power, and do not give that stimulus to tis- 
sue that is uecessary for the performance of function. 

291. The following alterations are noticed by Dr. Williams: 
" The coloring matter is evidently altered in some diseases, being 
much darker than usual, as in the worst forms of scurvy, in 
which the blood is said, by Mead, to be changed to a dark 
brown or green color ; in the Walcheren and other malignant 
fevers it has been described as pitchy black. In the worst 
forms of cachexia (or rather cachccmia), from malarious influ- 
ence, generally found in conjunction with disease of the spleen, 
the blood is not only very poor, but also perverted in constitu- 
tion, exhibiting various shades of purple, brown, and even 
greenish colors. Some change seems to occur in congestive 
typhoid fevers, in which the blood-vessels become stained or 
dyed of a deep claret color; for this staining implies a break- 
ing up and unnatural solution of the red corpuscles. Probably 
the occurrence of petechia and ecchymosed patches in these 
diseases is partly dependent on a similar change. The readi- 
ness with which the textures become stained in scorbutus, in 
jaundice, and albuminuria, and in secondary syphilis, seems to 
indicate an altered state in the coloring matter of the blood ; 
inflammations and ecchymoses in the skin are commonly fol- 
lowed by livid, purple, or copper-colored stains. The yellow 
tinge of the skin in yellow fever, occurring chiefly along the 
course of the large blood-vessels, the peculiar sallowness con- 
nected with diseased spleen and in chlorosis, and the dark 
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discoloration around the eyes in the same diseases, apparently 
proceed from a change in the coloring matter of the blood, 
^\'ljich causes it to escape from the vessels and tinge the skin, as 
i n a part discolored by a bruise. The black matter of melano- 
sis seems to be the coloring part of the blood in an altered state, 
constituting a peculiar pigmentary matter; it is likewise so in 
tlie spurious melanosis of tVie intestines. 

" Besides changes effected in the color of the blood, the red 
corpuscles are subject to alterations in their form, size, and 
other properties effected through the influence of the medium 
i n which they are placed. It was first observed by Hewson 
^fchat pure water causes them to swell, become globular, and 
\311rst; while saline solutions, containing more salts than scrum 
<3oes, make them shrink in size. These changes are now gen- 
erally understood to arise from endosmosis and exosmosis; the 
©aline mutter drawing the water into or oirt of the little cell, 
"which, with its contained coloring matter, constitutes the red 
corpuscle. It is highly probable that similar changes may take 
place in the living body, when circumstances greatly alter the 
proportion of saline matter and water in the blood. Such 
changes may possibly contribute to produce the serious symp- 
toms, and even the sudden death, which have ensued on drink- 
ing a large quantity of water after great exertion. Has it also 
aught to do with the reaction and irregular excitement that 
sometimes occur after excessive losses of blood? Or witb the 
symptoms of suffering which animals manifest 011 the instant 
when water is injected into their veins? Dr. Owen Reese 
has suggested that the remarkable diminution of the blood 
discs in cases of albuminuria may be due to their destruction iu 
consequence of the draining away of albumen from the blood, 
and its subsequent reduction to a very watery state ; the same 
circumstance may also prevent their re-development from the 
chyle and lymph both in these cases and in chlorosis. In sev- 
eral cases of Bright's disease of the kidney I have observed the 
blood discs to be jagged or crenate at their margins, and other* 
wise imperfect; and the same remark has been made by Simon 
11 
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of Berliu and others, and by Andral in a case of chlorosis. In 
one fearfully rapid example of albuminuria, which proved fatal 
in six days, with effusion of pus in the joints the day before 
death, I found the coloring matter dissolved in the blood-liquor 
after death, and scarcely any red discs remaining. There were 
also numerous pus globules in the blood. A similar total de- 
struction of the blood discs was observed in University College 
Hospital in the blood of a person who died of malignant scar- 
let fever with purpura. I have met with similar proofs of 
breaking up of the red particles, but to a much smaller extent, 
in acute purpura connected with jaundice, and in cases of dis- 
turbed function of the liver without jaundice. Is this due to 
the remarkable solvent power which small proportions of bile 
exert over the red particles, as noticed by Simon and others?" 



COLORLESS CORPUSCLES. 

292. The colorless corpuscles of the blood are very distiuct 
from the red discs ; and it is likely they have no relation to them. 
The colorless corpuscle is perfectly spherical in form, is without 
color, and nucleated, and bears no resemblance to the blood 
disc, other than it is of the same size. In health there is about 
one colorless corpuscle to three hundred red corpuscles, though 
in some diseased conditions they become very abundant. So 
closely do these bodies resemble pus-cells that the most careful 
microscopic examination will not determine the difference. Vir- 
chow states that the only way in which they can be distin- 
guished is that one is within and the other is without the vessels. 

293. Leucocythemia. — In certain conditions these colorless 
corpuscles are very greatly increased, so much so as to give the 
blood a whitish or milky color. In some of the most marked 
cases it was thought that the blood was purulent. These white 
cells are developed in the lymphatic glands, and also in the 
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spleen ; and this condition, leucocythemia, arises from disease 
of one or the other. Virchow claims " that upon investigating 
where this curious change in the blood takes its origin, we find 
in the great majority of cases that it is a certain definite or- 
gan, which presents itself over and over again, with convinc- 
ing constancy, as the one essentially diseased ; an organ which 
frequently, even at the outset of the malady, forms the chief 
object of the complaints and distress of the patient — namely, 
the spleen." He also claims that in all the known cases, but 
one was reported as benefited ; in all the others the result was 
death. 



ALBUMEN. 



294. The albumen of the blood represents the histogenetic 
material, prepared for the nutrition of tissue. It is not yet 
certain that it furnishes all, as somo have contended that the 
globulin was employed for the same purposes, but judging from 
what we know of the constitution of the blood, we may regard 
the seventy parts of albumen as wholly representing the tissue 
plasma of the blood. This is a protein body, possessing all the 
elements and in the exact form that it is found in the nitrogen- 
ized tissue, and it differs in no respect from the protein sub- 
stances in the food, whether animal or vegetable, other than it 
is in a state of complete division — wholly formless. 

295. In the constant renewal of tissue that goes on in every 
part of the body it is each moment drawn upon, and portions 
removed ; while at the same time it is just as constantly being 
replaced from the digestion of food. As heretofore noticed, all 
that is necessary to give the blood good albumen is, that the 
food be good, and the digestive process performed in such man- 
ner that there will have been a complete disruption of organ- 
ized forms, without changing the arrangement of its elements. 
There is, no doubt, an udded vitality to a slight extent, in that 
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by contact with the blood it becomes more plastic, and is more 
amenable to the formative force which is to mold it into the 
composition of the body. 

296. An excess of albumen, like an excess of the red corpus- 
cles, would give increased life and nutrition of tissue, and could 
hardly form an element of disease. It is possible that in some 
cases there may be an iucreased nutrition over that needed by 
the activity of the body — that is, a general hypertrophy — but 
this must be very rare. 

297. Deficiency of albumen is of very frequent occurrence, 
forming an element in all diseases attended with exhaustion, 
and increase of waste over supply. Whenever, therefore, a 
patient loses flesh, i.e. nitrogenized tissue, we will have reason 
to suppose a deficiency of albumen, unless there is evidence to 
show that the lesion is of the formative cells. When the albu- 
men is deficient, there is occasionally dropsy, but this is most 
usually when it is also perverted. In albuminuria, or Bright's 
disease, this deficiency of albumen is very marked, and we not 
only have great loss of tissue, but an impaired circulation, and 
from this dropsy in the advanced stages of the disease. 

298. Deficient supply of albumen can be remedied by the 
use of such medicines as act upon the digestive organs to restore 
the appetite and digestive power, at the same time giving the 
patient such restoratives as the blood may require, and a nutri- 
tious and easily-digested food. As we have seen before, the 
albumen is sometimes drawn upon to furnish combustible ma- 
terial, which it does at very great loss; in such case calorifa- 
cieut food should be employed to such extent as to arrest this 
waste. 

299. Perversion of the albumen is a constituent of several 
diseases, and of two, I regard it as the principal element. We 
can readily see that if the processes of digestion and assimila- 
tion be impaired, through diminished vitality of the digestive 
and blood-making organs, including the blood itself, this pro- 
tein plasma must suffer to some extent (171). Tuberculosis 
has its origin in an imperfect albumen in the blood, though still 
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beyond this is the feebleness of formative power. If we exam- 
ine the tubercle from the lungs or other portions of the body, 
we find it derived entirely from the albumen of the blood. 
When normal albumen is exuded from the vessels, it is in the 
form of plastic lymph, which is organized into tissue, or breaks 
down into pus. Tubercle is the same material, but is only sus- 
ceptible of a slight and feeble organization, or is uot susceptible 
of organization at all. 

300. As the vitality of the person becomes depressed by the 
continuance of diseased action, we find an increasing change in 
the albumen, becoming less and less capable of organization, or 
even of maintaining its form, until finally it breaks down as it 
is exuded. Iu a person of feeble vitality there is, doubtless, 
more or less of this imperfect material formed all the time, but 
the excretary organs being active the blood is freed from it as 
fast as formed, and it is only when, from still further loss of 
vitality, its quantity is greatly increased, or from derangement 
of the excretory orgaus that it is not removed, that we have 
tuberculosis. 

301. To some extent scrofula is also dependent upon a lesion 
of this constituent of the blood; and in all of those chronic 
diseases where it is common to say the blood is bad — dyscrasue — 
it also forms an important element. In those cases there are 
two prominent parts to the treatment. First, to call into action 
the excretorv organs, and remove all such material as will not 
form tissue, and second, to place the digestive organs in good 
eouditiou, and endeavor to get a good formation of albumen. 



FIBRIX. 



302. Fibrin is one of the smallest constituents of the blood, 
two and a half parts in a thousand, and yet it has been exam- 
ined and written about more than any other one. .Notwith- 
standing it has played so important a part in the pathology of 
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the last century, there is less known of its uses than of any 
other portion of the blood. Physiologists have not yet decided 
whether it is albumen rendered plastic for tissue formation, or 
whether it is material undergoing retrograde metamorphosis. 
Draper regards it as a histogenetic material, while Zimmer- 
mann, whose opinion is indorsed by Dr. Bennet, regards it as 
effete material which will be removed by the glands. Dr. Wil- 
liams takes a middle ground, and regards it as forming tbe 
fibro-gelatiuous tissues that have little formative power in 
themselves. It is not very important how this question is 
decided, but I am inclined to regard it as a higher vitalization 
of albumen, fitting it for the use of the tissues. My reasons 
for this opinion are, that it is present in increased quantity dur- 
ing the repair of injuries; that it is increased to a certain 
extent in inflammations which requires a reparative process, and 
even iu chlorosis it is in large proportion from the need for tis- 
sue formation. 

303. In the past it has been regarded as an evidence of in- 
flammation, of an inflammatory condition of the blood, or of 
an excess in vital manifestations necessarily leading to destruc- 
tion. It was not only regarded as an evidence of an inflamma- 
tory condition, but as one of the principal constituents of it, so 
that when present in increased quantity it was deemed necessary 
to remove it. The formation of clot, the buffy coat, cupped 
cra8samentum, etc., are things of the past, and no one of the 
present clay has the temerity to advocate-the doctrine of Mar- 
shall Hall, that blood-letting was justified as a means of diag- 
nosis. 

304. Since Magendie proved so conclusively, that fibrin was 
not necessarily increased in inflammation, that it was often 
found in greatest excess in auemia and chlorosis, and that re- 
peated bleedings always increased it, the subject of the change 
of quantity and lesions of fibrin have not been discussed so 
much. And since general blood-letting has ceased to be em- 
ployed there are no means of determining its quantity and 
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quality, and the subject of hyperinosis and hypinosis has been 
put upon the shelf with the obsolete lumber of the past. 



FATS. 



305. Fatty matter is in much smaller quantity in the blood 
than we should expect to find it, considering its important use 
in the economy. Still, regarding it as a combustible material, 
and the blood as the place where it is burned, it is continuously 
removed. If taken in excess of the need for present combus- 
tion, there are tissues that remove it immediately from the 
current of blood and store it up for future use. The cells of 
adipose tissue have the same origin as other formative cells, 
consisting of histogepetic material, and the fatty matter which 
they remove from the blood is simply coutained by them. 
This tissue is ready formed as a container at all times, and 
hence the rapidity of removal of fat from the blood. 

806. A certain portion of fatty matter is required for the nu- 
trition of the brain, and chemists have found this to differ from 
other animal fats. There is no doubt but that it has the same 
origin, but we have no knowledge of the processes by which it 
is prepared for use. 

307. As we have heretofore seen, a sufficient amount of 
calorifacient food is necessary to maintain the heat of the body. 
If this is not furnished by the food, the accumulated fat is 
drawn upon, and if both are lacking the histogenetic food and 
the tissues are burned. It is bad economy to use poor fuel for 
producing heat, and especially bad to use that which is expensive 
and scarce, hence we find that there is no waste so great as the 
burning of nitrogenized material in the body for the production 
of heat. 

308. An excess of fatty matter is found in obese persons, and 
it is a matter of interest to learn why it is deposited in so large 
quantity, and how it may be influenced. It has three sources 
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of supply, in fatty, sweet, and farinaceous food — fat, sugar, and 
starch, and in persons inclined to obesity such a diet will cause 
rapid accumulations; but in these persons the fatty tissues 
are in a very active condition, and it is possibly this, more than 
the supply of food, that gives rise to the condition. A strictly 
animal diet, with a sparing use of water, it is claimed, will re- 
duce the tendency to obesity, and cases are reported in which 
a great reduction in weight followed in the course of some 
mouths' persistence in it. 

301). Defect of fat in the blood exists in all cases of emacia- 
tion, as we have heretofore seen. If we regard the storing of 
fatty matter for future use, we find that some persons are 
naturally as deficient in this regard as the process is active 
in others. There are many persons who could not increase 
such deposit an ounce, no matter what food they employed. 
In others we find that the deposit of fat is increased by a high 
temperature and quiet. We remedy a defect of fat in the blood 
in two ways: First, by the administration of such fatty matter 
as can be readily assimilated, cod- liver oil being that usually 
employed; and, second, by artificial warmth removing the 
necessity of such rapid combustion. 



SALINE MATTERS* 

310. The salts of the blood vary from six to eight parts in a 
thousand, and may be regarded as one of its most important 

♦The following quotation from Observations on the Blood, by William Ste- 
vens, M. D., published in 1832, will be rend with interest: 

'So long as the hloo 1 remains in the living system, and in active circulation, 
the whole of its ingredients are equally mixed and mutually in contact with 
each other; but when a part of this fluid is separated from the body, and allowed 
to rest, it loses its vitality; and, in proportion as this takes place, it begins to 
coagulate, generally in from two to ten minutes. 

''The fibrin, the albumen, etc., are naturally solid, and, with the exception of 
the coloring matter, the whole of the solid ingredients of the blood owe their 
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constituents. The chloride of sodium, or common salt, forms 
the largest portion of this in man, and is continually supplied 
by the salt taken with the food. While common Bait is the 
principal saline of the blood in man, it is said that the phos- 
phates are in larger amount in carnivorous animals, and the 
carbonates in herbivora. That these are essential to life is 
proven by the serious results that follow their partial with- 
drawal. In proof of this, Dr. Paris states that he has wit- 

fluidity, not to the presence of a free alkali, but, as I believe, to the circumstance 
of their being held in solution by a saline fluid. While in the circulation, vital- 
ity and the incessant motion of the blood tend to prevent the occurrence of 
those chemical changes that would be fatal to life; but when a part of this fluid 
is drawn from the system, exposed to the air, and allowed to rest, it Iobcs its 
living principle; and then those chemical changes are no longer prevented 
which are, in reality, the cauBe of coagulation. Consequently it is not the living 
principle, but the loss of its vitality, which is one cause of the sudden change 
which the blood undergoes when drawn from the body. 

" When we add an acid to the drawn blood, this intei fores with the agency of 
the saline matter, and the whole of the ingredients become solid ; for, in this 
case, even the albumen coagulates, and then there is no separation. The fibrin, 
however, is less soluble in the serum than the albumen ; but still, when we add 
immediately an extra portion of the muriate or the carbonate of soda, or any of 
the other alkaline salts that are natural to the blood, even the fibrin does not 
then coagulate, and the whole of the ingredients remain fluid. But, when the 
blood is left to itself, without any addition, serum of the common strength does 
not prevent the coagulation of the fibrin, and then the blood separates into two 
parts. 

"The serum is the saline fluid which contains the albumen in a state of perfect 
solution; and, so long as the blood is in active circulation, the fibrin also 
appears to be dissolved in the serous or watery part; but the fibrin is less solu- 
ble in this fluid. It is naturally solid, and when no longer agitated, as it is in 
the circulating current, it readily assumes its natural form. The coloring mat- 
ter is the only ingredient which is not soluble in a saline fluid. When allowed 
to rest it mixes with the fibrin, and the union of these two agents forms the 
craesa men turn, or solid part of the dead blood. This, as we all know, sinks to 
the bottom, and leaves the scrum on the surface, perfectly free from any tinge of 
the red color. 

"Coagulation is the result of these changes, and the first part of the process 
is the apparent solidity of the whole. This, however, is a deception; for the 
apparently solid mass contains a large proportion of fluid; but in proportion as 
the fibrin becomes solid it contracts, and in a short peiiod the serum begins to 
be forced out, first on the surface, and then around the sides; a part of it covers 
the clot, and the rest of it occupies that space in the cup which is left by the 
eon tract ion of the solid fibrin. 

"In the act of coagulation a fine film forms on the surface of the stagnant 
blood. This film, however, is soon ruptured by the fluid in various places, and 
the serum appears first in drops; but as these increase in sixe they unite, and 
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nessed the bad effects of unsalted fish ; and the poorer classes 
in many districts sustain great injury to their health from an 
inability to procure this essential article. "Lord Somerville 
gave an interesting account of the effect of a punishment 
which formerly existed in Holland. The ancient laws of the 
country ordained men to be kept on bread alone, unmixed 
with salty as the severest punishment that could be inflicted upon 
them in that moist climate. The effect was horrible. Those 



at last, after an interval of many hours, the whole of the saline fluid is forced 
out, and remains separated from the clot only by the fine film on the surface of 
the crassamentum. 

"When we allow the blood to coagulate, and then, before the commencement 
of the separation, make an incision into the clot, when it is just firm enough to 
enable us to cut it with a knife, we find that it is at this period all equally red; 
that is, it is all red, bo long as the salt serum is still in immediate contact with 
the whole of the coloring matter. But when we allow the coagulum to remain 
undisturbed, and examine these two portions of the blood (after the separation 
is fairly effected), we find that every particle of the saline matter has combined 
with the serum; and now that the internal or central part of the crassamentum 
is no longer in contact with this saline fluid, the whole of the coloring matter 
is perfectly black, except a thin stratum on the surface, which possesses a rich 
scarlet or arterial appearance. 

"There are two causes which appear to be concerned in the product. on of this 
scarlet color on the surface of the clot. In the first place, the removal of the 
cause of the impurity, from the exposed surface, by the oxygen of the air; in 
the second, the circumstance of its being covered and in contact with a saline 
fluid — for, without the agency of this, neither the removal of the impurity nor 
the addition of oxygen can produce the arterial tint, or even redden the color 
on the surface of the crassamentum. 

" It is, I believe, a common opinion that the arterial color of the blood is pro- 
duced by the absorption of oxygen into this fluid. I shall afterward, however, 
endeavor to prove that this is not only an error, but one that has been the cause 
of great mortality in the practice of medicine. When oxygen is brought into 
direct or even indirect contact with venous blood, it instantly reddens the color. 
It is not, however, the absorption of oxygen which causes this change; for it is 
not by addition that this gas produces its effect in brightening the blood, for 
scarlet is the natural color of the vital current, and this it owes to another 
cause. I have ascertained, by numerous experiments, that all the acids blacken 
the blood, and my conviction is that carbonic acid, and not carbon, is the cause 
of the dark color in the venous circulation. Ox3gen, however, possesses, as I 
shall afterward prove, a powerful attraction for carbonic acid: aud when 
venous blood is exposed to the air, either in the lungs or out of the body, oxy- 
gen brightens its color, not by addition, but by attracting or removing the carbonic 
acid from the venous blood, and this becomes bright exactly in proportion as it 
loses that which had been the cause of its dark hue. In a high temperature the 
acid is rapidly removed by the oxygen; when this is effected the blood is puri- 
fied, and instantly recovers its natural or scarlet appearance. Oxygen, how- 
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wretched criminals are said to have been devoured by worms 
engendered in their own stomachs." 

811. The soda of the blood gives it its fluidity, and tends to pre- 
serve the form of the red corpuscles. To this is added the still 
more important function of enabling it to carry carbonic acid, as 
the presence of the normal amount of soda enables it to take up 
twice the volume that it otherwise could contain. As oxygena- 
tion is in direct ratio to decarbonization, and both to the waste of 

•ver, is essential to life, for, without this the heavy deleterious gas, which is the 
cause of the impurity in the venous circulation, would not be removed in the 
pulmonary organs. But the scarlet color exists in the blood independent of 
oxygen, or, at ail events, oxygen of itself can not produce either the red or the 
arterial appearance ; for when we coyer the crassamentum, when it first coag- 
ulates with a layer of distilled water, or any other fluid which does not contain 
saline matter, the acid may be removed by the oxygen or absorbed by the water, 
but the color becomes darker than it had been before. On the other hand, when we 
immerse the black and saltless crassamentum in any clear saline fluid, the color 
instantly changes from dark venous to a bright arterial; and when the fluid 
which we use is sufficiently impregnated with saline matter, this change is pro- 
duced when we make the experiment, as I have frequently done, even in an atmosphere 
of carbonic acid. 

"When the crassamentum remains covered with its own serum, it retains for 
a time its arterial color; but when we add an extra portion of saline matter to 
the natural serum, the surface of the clot inBtantly becomes much brighter than 
it had been before — that is, so long as it was merely covered with its own 
serum, which was less impregnated with saline ingredients; or, when we cover 
the crassamentum, the moment it coagulates vtith a clear but strong saline fluid, 
the color instantly changes from purple to scarlet. 

" If we cut out a part of the red clot when it first coagulates, it is then, as I 
have said, all equally red. When we immerse this red clot in distilled water, it 
becomes black; or if we place this portion of red coagulum on a table, the 
serum escapes from the sides and lower part of the clot; while that part of the 
upper surface of the crassamentum which is left in immediate contact with the 
air, or even with pure oxygen, becomes black exactly in proportion as the Be rum 
falls down from the surface and escapes from the clot. Now, from this simple 
fact, it is very clear that it is not the oxygen of the air, but the serum, or some 
of the ingredients in this fluid, which are the cause of the red hue of the color- 
ing matter, and, consequently, of the red color of the blood. 

14 When we add a solution of any one of the neutral salts, even to the darkest 
venous blood, this increase of saline matter almost instantly reddens the color; 
and as soon as the carbonic acid is removed by the oxygen of the air the color 
of the whole becomes much more highly arterial than it is in blood from the 
same vein to which no addition has been made. 

" When we leave the crassamentum of healthy blood completely covered with its 
own salt serum, it retains its arterial appearance on the surface for several days ; 
but it soon becomes black when we take the crassamentum out of the serum, so 
as to expose its surface directly to the air. From this it is clear that oxygen is 
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tissue, we will see that both oxygenation and waste are to a 
certain extent dependent upoji its presence in normal quantity. 
312. The potash of the blood is employed in the formation 
of muscular tissue, and is said to be devoid of the above prop- 
erty, while the phosphate of lime is withdrawn for the forma- 
tion of bone. It is not likely that phosphorus is withdrawn 
for the use of nerve tissue only in the form of phosphorized 
fat. If the potash and soda are antagonistic, as suggested 

not the cause of the red color, for without serum it becomes black, even while in 
direct contact with the purest air. It is true that, in the process of respiration, 
after ths acid is removed, there is a portion of air taken into the circulation; 
this, however, is to serve another purpose, and not to brighten the blood, for the 
color is changed before the air is attracted into the current. 

" When we cut out a piece of the red crassaraentum from healthy blood which 
has just coagulated, and immerse this in distilled water, the water rapidly 
attracts the saline ingredients out of the clot. In proportion as this takes 
place the color changes, and in a short period it becomes perfectly black. From 
this wc may infer that black is the natural color of the coloring matter, for it is 
only red so long as it remains in immediate contact with a saline fluid. When 
we take this black clot out of the distilled water, and expose it directly to the 
air, it remains black; or, if we immerse it in a jar of pure oxygen, the oxygen 
can now no more redden its color than it can change the color of the blackest 
ink. There is but one way by which the red color can be restored, and that is 
neither by air. iron, nor oxygen, but by restoring to the blood the saline matter 
which it has lost; and when we sprinkle or rub a small quantity of muriate or 
the carbonate of soda, or any of the neutral salts, on the black clot, not merely 
the red, but a color that is highly arterial, is immediately produced ; or when 
we make an artificial serum, by impregnating water with any of th.» neutral 
salts, and then take the black clot out of the clear fresh water and immerse it. 
in this equally clear saline fluid, it is immediately changed from black to m- 
bright red color. When wc tike this scarlet clot out of the saline fluid, and im- 
merse it again in distilled water, it soon becomes black; but when we remove 
it from this, and immerse it again in the clear saline fluid, it again changes to »■ 
rich scarlet; and this we can repeat, even with the same clot, as often as wc 
please. Now, as these experiments prove that when the saline matter is with— 
drawn from the blood it becomes black, and when this is restored it recovers it« 
arterial color, we may then, I believe, safely infer that the saline matter of th» 
vital current is the true cause of the red color of the coloring matter, and, o^ 
course, of the red color of the blood. 

"A clear fluid that is more impregnated with salt than common serum will 
brighten the color, even independent of the removal of the acid. This I ascer- 
tained by many experiments, in an atmosphere of natural carbonic acid, so> 
strong that it was fatal to rabbits, etc., in less than three minutes. It is also 
true that acids, alkalies, electricity, poisons, but particularly those aeriform poi- 
sons which are, in reality, the remote cause of the malignant fevers, and, in short, 
everything that either decomposes or interferes materially with the agency of the 
saline matter, destroys the red and gives a black color even to arteria.1 blood." 
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by Dr. Williams, "as most probable that the phosphate of pot- 
ash anil chloride of sodium in the blood are constantly affect- 
ing each other's decomposition," it is a matter of great interest 
when salts of potash and soda are being so constantly exhib- 
ited as remedies. I am very well satisfied that it does make a 
great difference which we use, whether we employ them as 
restoratives, or for other purposes. 

313. For every important function nature has made such 
perfect provision that the organism is not endangered by its 
arrest. Thus the need for food is provided for by a resistless 
desire — appetite and hunger, for water — thirst, for respiration, 
an automatic movement without the influence of the will, and 
in this humble element that we are now considering, an appe- 
tite that will be supplied whatever inconvenience it may occa- 
sion. So that in health, when food is being constantly taken, 
we have no reason to suppose that there is ever a deficiency, 
but when disease attacks a person and the appetite is lost, the 
desire for common salt is sometimes lost with it, and we then 
have deficiency. There may be deficiency at other times, and 
we have occasionally the evidences of it, but are unable to see 
why the material supplied so freely with the food should not 
be appropriated by the blood. 

314. Excess of the salts of the blood is an element of many 
acute and some chronic diseases. I find it occasionally in all 
of the fevers, intermittent, remittent, continued and erruptive, 
and also in inflammatory diseases. As we are not able to 
analyze the blood to determine it, we must draw the evidence 
from certain general symptoms. I rely upon this condition: 
the tongue uniformly of a deep red, either smooth and glossy 
or covered with a brownish or dark sordes. In typhoid or 
typhus fever such a tongue will be recalled as very common, 
and as indicating a severe type of the disease. In such case 
it will be observed that the waste of tissue is very rapid, the 
patient becoming very much emaciated. Notice the cor- 
respondence between this symptom and the views set forth 
in (311), and by Dr. Stevens in the accompanying note. The 
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waste is so rapid as to endanger the life of the person, and fre- 
quently the most available means is to arrest this process. 

315. In 6uch case as this I always give acids, and I find im- 
mediate and permanent advantage from their use. I usually 
prescribe dilute muriatic acid, though my frieud, Prof. King, 
thinks well of acetic acid, and usually orders cider for his pa- 
tients. In acute diseases with these symptoms, we find that 
the waste of tissue is lessened, and at the same time the acid 
exerts an influence upon the stomach and digestive apparatus 
very favorable to digestion. 

316. In many chronic diseases a like condition exists, and 
the physician is frequently at a loss to account for the great 
emaciation, and more so for its continuance despite the free use 
of bitter tonics and iron, and a nutritious food. The evidences 
of alkalinity are not so well marked in these cases, but yet 
there will be found the same deep redness of the tongue and 
mucous tissues. What is the rationale of the action of the 
mineral acids in arresting night-sweats? I have never seen an 
explanation, and yet I think we have it here ; they stop uight- 
sweats because they stop waste of tissue, and that by diminish- 
ing the excess of soda in the blood. 

317. In chronic diseases having the symptoms above-named, 
we can sometimes prescribe potash with advantage. Even in 
phthisis, with night-sweats, we find that chlorate of potash has 
been used with marked advantage, and in many other affections 
iodide of potassium in small doses is said to act as a tonic, im- 
proving the appetite and increasing the weight of the body. 

318. If these are facts, and the reader will be enabled to ver- 
ify them by observation, it will be admitted that it will make a . 
great addition to our therapeutics. For my part I am so 
thoroughly convinced, by a large experience extending over 
half a dozen years, that I make my diagnosis aud administer 
acids with as much certainty as anything I know or do in prac- 
tical medicine. 

319. Defect of the salts of soda I diagnose by the broad pale 
tongue, with a pasty-white or yellowish coat; occasionally in 
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typhoid diseases the coat may assume quite a brownish tinge, 
yet the pallor of the mucus tissues is characteristic. Asso- 
ciated with this condition of tongue, it will be observed that 
though there is no appetite, and no food is taken, yet the waste 
is remarkably slow — emaciation does not progress as in ordi- 
nary cases. Where the condition of the tongue named is very 
marked, the circulation is feeble, and the temperature is not 
unfrequently lessened, and there is coldness of the extremities. 

320. This condition I deem so well marked that it can not 
well be mistaken. The pallor of tongue and mouth ; white, 
pasty tongue; tendency to congestions; deficient waste, defi- 
cient generation of heat, and disgust for food, is a group of 
symptoms that must impress itself on the mind of every ob- 
server. It will be noticed that this corresponds exactly with 
the theory named, aud pretty closely with the quotation from 
Dr. Stevens. Such symptoms we find in almost every form of 
acute disease, whether fever or inflammation, and I feel very 
certain it, like the preceding, is one of those conditions that 
gives disease its fatality. 

321. I notice the evidences of this defect in many chronic dis- 
eases. The patient feels badly, and does not know what is the 
matter; indeed, there are no prominent symptoms to guide the 
physician. Though the appetite is poor, and the patient unwell 
lor a length of time, he does not seem to lose flesh. The sur- 
face, however, has a doughy appearance, his extremities are 
cold, and the entire soft tissues seem to have lost tone. If we 
examine this person's tongue we will find it broad, sometimes 
enlarged in every direction ; pale, in severe cases pitting where 
it comes in contact with the teeth, and covered to a greater or 
less extent with a pasty-white or yellowish coat. This coat is 
always more marked at the base and along the center of the 
tongue, and in the morning when he rises. 

322. In both the acute aud chronic cases, if these symptoms 
are marked, we find that the ordinary remedies that control 
such diseased action have but little effect, at least no perma- 
nent benefit follows their use. In acute diseases, the fever per- 
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sists, the secretions are locked up, there is disturbance of the 
nervous system, and continually increasing prostration. It 
was remarked, in olden time, that increasing prostitution with- 
out corresponding loss of flesh was a very grave symptom. So 
in chronic disease, the appetite and digestion remains poor, the 
secretions sluggish, and the circulation feeble no matter what 
may be employed. 

323. In acute diseases, when I recognize this condition, 1 
order a couple of drachms of bicarbonate of soda to a six-ounce 
tumbler of water, aud placing it at the bedside, let the patient 
take as he chooses. In almost every case it will taste pleasant, 
and leaving a pleasant impression in the mouth, the patient 
sips it frequently, and in many cases will require its renewal 
three or four times in twenty-four hours. Usually by the 
second day there is a decided amendment in all of the symp- 
toms, the stomach is in better condition, and can commence to 
take small portions of food. Generally it needs to be con- 
tinued for three or four days, and then, by giving the patient 
salt with his milk or other food, there is no recurrence of the 
symptoms. 

324. When there is a septic tendency either in the blood or 
locally in the contents of the stomach and bowels, I use the 
sulphite of soda in place of the bicarbonate. Not unfrequently 
we iind a derangement of stomachic digestion attended with 
the broad, pale tongue, with pasty coat in center and on base. 
The patient's tissue has a doughy look, and he feels badly, 
though he can hardly tell where. In such cases there is not 
unfrequently a sluggish action of the bowels for a time, fol- 
lowed by diarrhea. In this case sulphite of soda is almost 
specific. In chronic diseases, when these symptoms are pres- 
ent, I administer soda in some of its many forms, and I always 
expect the direct influence that I have named. 
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PHOSPHORUS. 

325. Though but a small constituent of the blood, we find it 
in combination with potash, with soda, with lime and magne- 
sia, and with fatty matter. These combinations are so constant 
and uniform that we can not but regard phosphorus as a neces- 
sary element of the blood, as well as of the brain. Of course, 
the principal part of the phosphorus taken as food is deposited 
in the bones as phosphate of lime, and it is principally with the 
free portion that we are concerned. 

826. To the nervous centers phosphorus is as essential as 
iron is to the blood, and whenever we have great nervous 
action and waste it is found in excess in the urine. As before 
remarked, it is probable that the phosphorus employed by the 
brain is taken from the blood in combinatiou with fat ; for mus- 
cular structure, in combination with potash ; for bone, in com- 
bination with lime. In the adult brain it forms 1.80 per cent., 
in infants but 0.80, and in idiots but 0.85, showing that the 
fuuetion and activity of the organ is dependent to some extent 
upon this element. Of the ash of muscle it forms 36.6 per 
cent., the potash being 40.2 per cent. Its combination with 
lime seems so strong that it is rarely disrupted, no matter how 
great the need of the nervous or muscular tissues; and in food 
it has to be supplied in other than this form or the system suf- 
fers from its defect. 

827. We have now to bring clinical observation to bear upou 
the subject, and we may possibly unravel more of this tangled 
thread. It is claimed that the hypophosphUes are among the 
most important restoratives in many diseases where there is 
great loss of strength. I am satisfied that in diseases attended 
with exhaustion of the brain, the administration of phosphorus 
in such form that it can be readily appropriated is an impor- 
tant part of the treatment. It is also useful in certain affec- 
tions where the muscular tissue is involved, especially wheji 
debilitated, improving nutrition, and giving greater irritability 

of muscular fiber. . 
12 
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EFFETE MATTERS. 



828. The effete material is found iu the blood in very small 
proportion, since it is being continually removed by the excre- 
tory organs as fast as formed. Were this not the case, the 
blood would soon become so loaded with it, that it would be 
incapable of performing any of its functions. The examina- 
tion of this material is rendered very difficult, from its small 
quantity in the blood, but principally by the fact, that being of 
the same composition of the blood, we have to examine* it 
where that fluid is also dead and undergoing change. Its direct 
examination therefore yields no results, whether the examina- 
tion be physical or chemical/ and we are therefore forced to 
the observation of facts during life, especially during diseased 
life, to determine those changes of the blood which are pro- 
duced by the effete material. We have already noticed that 
the blood was extremely sensitive to impressions, and in that 
plastic condition where it could be influenced by any active 
force coming into contact with it, whether it was formative or 
destructive. As we see it yielding to the influences of every 
living cell, rapidly taking form and organization, when the form- 
ative force is active, so we see it influenced by bodies in 
whom the chemical force is active, and yielding as readily to 
this force as it did to the other. 

329. When once set up, the forces tending to disintegration 
are active, and sometimes remarkably strong, and they possess 
the additional property of transforming the material that they 
influence into a new center of action against other parts. This 
effete matter does not usually possess this disintegrating force, 
for it is rapidly changed into material fit for excretion, and 
during this time it is wholly controlled by the conservative 
forces of the body. When it does possess it, it is in varying 
degree, frequently feeble, and having a slow and but a slight 
influence, and in exceptional cases extremely rapid and pow- 
erful, breaking down the blood, and causing death in a few 
hours. 
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880. Liebig describes this action, when speaking of poisons 
and miasms, as follows: "There is a peculiar class of sub- 
stances, which are generated during certain processes of decom- 
position, and which act upon the animal economy as deadljr 
poisons, not on account of their power of entering into combi- 
nation with it, or by reason of their containing a poisonous 
material, but solely by virtue of their peculiar condition. 

" In order to attain a clear conception of the mode of action 
of these bodies, it is necessary to call to mind the cause on 
which we have shown the phenomena of fermentation, decay, 
and putrefaction to depend. 

" This cause may be expressed by the following law, long 
since proposed by La Place and Berthollet, although its truth 
with reference to chemical phenomena has only lately been 
proved : l A molecule, set in motion by any power, can impart its 
own motion to another molecule with which it may be in contact. 9 

" This is a law of dynamics, the operation of which is mani- 
fest in all cases, in which the resistance {force, affinity, or cohe- 
sion) opposed to the motion is not sufficient to overcome it. 

u We have seen that ferment or yeast is a body in a state of 
decomposition, the atoms of which, consequently, are in a state 
of motion or transposition. Yeast placed in contact with su- 
gar communicates to the elements of that compound the same 
state, in consequence of which the constituents of the sugar 
arrange themselves into new and simpler forms — namely, into 
alcohol and carbonic acid. In these new compounds the ele- 
ments are united together by stronger affinities than they were 
in the sugar, and therefore, under the conditions in which they 
were produced, further decomposition is arrested. 

" From the foregoing facts it follows that a body in the act 
of decomposition (it may be named the exciter), added to a 
mixed fluid containing its constituents, can reproduce itself in 
that fluid exactly in the same manner as new yeast is produced 
when yeast is added to liquids containing gluten. This must 
be more certainly effected when the liquid acted upon contains 



180 Of the Blood. 

the body by the metamorphosis of which the exciter has been 
originally formed. 

" It is also obvious that if. the exciter be able to impart its 
own state of transformation to one only of the component 
parts of the mixed liquid acted upon, its own reproduction may 
be the consequence of the decomposition of this one body. 

" This law may be applied to organic substances forming part 
of the animal organism. We know that all the constituents of 
these substances are formed from the blood, and that the blood, 
by its nature and constitution, is one of the most complex of all 
existing matters. 

" Nature has adapted the blood for the reproduction of every 
individual part of the organism; its principal character consists 
in its component parts being subordinate to every attraction. 
These are in a perpetual state of change or transformation, 
which is effected in the most various ways through the influ- 
ence of the different organs. 

" Now it is a well-known fact when blood, cerebral substauce, 
gall, pus, and other substances in a state of putrefaction, are 
laid upon fresh wounds, vomiting, debility, and at length death, 
are occasioned. It is also well known that bodies in anatom- 
ical rooms frequently pass into a state of decomposition, which 
is capable of imparting itself to the living body, the smallest 
cut with a knife which has been used in their dissection pro- 
ducing in these cases dangerous consequences." 
* After speaking of the sausage poison, frequently met with in 
Germany, he says : 

"It is impossible to mistake the modus operandi of this 
poison, for Colin has clearly proved that muscle, urine, 
cheese, cerebral substance,, and other matters, in a state of 
putrefaction, communicate their own state of decomposition 
to substances much less prone to change of composition than 
the blood. When placed in contact with a solution of sugar, 
they cause its putrefaction or the transposition of its elements 
into carbonic acid and alcohol. 

"When putrefying muscle or pus is placed upon a fresh 



Effete Matters. 181 

wound, it occasions disease and death. It is obvious that 
these substances communicate their own state of putrefaction 
to the sound blood from which they were produced, exactly in 
the same manner as gluten in a state of decay or putrefac- 
tion causes a similar transformation iu a solution of sugar. 

44 Poisons of this kind are even generated by the body itself 
in particular diseases. In small-pox, plague, and syphilis, sub- 
stances of a peculiar nature are formed from the constituents 
of the blood. These matters are capable of inducing in the 
blood of a healthy individual a decomposition similar to that 
of which they themselves are the subjects; in other words they 
produce the same disease. The morbid virus appears to repro- 
duce itself just as seeds reproduce seeds. 

"The mode of action of a morbid virus exhibits such a strong 
similarity to the action of yeast upon liquids containing sugar 
and gluteu, that the two processes have been long since com- 
pared to one another, although merely for the purpose of illus- 
tration. But when the phenomena attending the action of 
each respectively are considered more clearly, it will in reality 
be seen that their influence depends upon the same cause. 

44 In dry air and in the absence of moisture, all these poisons 
remain for a long time unchanged ; but when exposed to the 
air in the moist condition, they lose very rapidly their peculiar 
properties. In the former case those conditions are afforded 
which arrest their decomposition without destroying it ; in the 
latter all the circumstances necessary for the completion of their 
decomposition are presented.'* 

881. I have given the above quotation to show the nature 
of the facts that haze accumlated, and which we may use in 
further investigations. And also the laws by which organized 
bodies influence one another. When we attempt to explain 
why this influence is greater at one time than another we 
fail, and we have to remain satisfied with the simple fact that 
at certain times the putrefactive influence is very feeble, and at 
other times very strong, and between these every grade of ac- 
tivity. There are certain atmospheric conditions which influ- 
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ence this, and some of these we know. We know that warmth 
and moisture are favorable to it, and that cold and dryness aife 
unfavorable. There are also changes in the oxygen of the air, 
one of which resulting in ozone gives it a greatly increased ac- 
tivity ; and if we know of one giving increased activity, we 
may conclude it probable there may be another giving it less 
activity- It is true this is altogether theoretical, but we have 
the broad and well-established fact that there are certain 
atmospheric changes imperceptible with our present means 
of examination, but which have the power of generating and 
propagating the most powerful epidemic influences. 

832. This subject may be profitably considered in two divis- 
ions : first, as to the influences from material generated within 
the system and retained in the blood ; and second, as to the in- 
fluence of vegetable or animal material undergoing decomposi- 
tion when introduced from without. 

833. Impairment of the Blood from Retained Secretions. — We 
have already seen (231) that the simple presence of the excre- 
tions in the blood, in increased quantity, impaired all the func- 
tions of that fluid, and that too when it was iu such form that 
it could not influence adjacent matter in the manner that has 
just been described; but when its metamorphosis was checked, 
then it became more potent for h«rm, of course, depending 
upon the state in which it was retained. It is the form in 
which the material is retained that gives character to diseased 
action rather than the material itself, though both are injurious. 

834. Take the very common case of disease— cold, acting 
alike on several persons who, in their habits, methods of life 
and all their surroundings, are in similar condition. In the one 
case it will produce but the symptoms of a simple cold, in an 
other of an evanescent fever, while in a third the fever may as- 
sume quite a severe type. In the first instance the arrest of 
secretion was but temporary, and the material retained pos- 
sessed no power to influence the blood ; in the second case it 
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possessed this influence in small degree, and in the third case in 
marked degree. 

835. Idiopathic inflammation, in nine cases out of ten, arises 
from eddy and what is this cold but retained excretion ? We 
have no reason to suppose that the slight disturbance in the 
distribution of blood, could so irritate the ultimate tissue of an 
organ to such extent as to produce inflammation. We can 
test this very thoroughly and very easily ; for we can, by press- 
ure on arteries and veins, shut oft' the current of blood to a 
part, and retain the blood in a part, and yet inflammation never 
follows. Though a derangement of the circulation is a promi- 
nent incident in the inflammatory process it is never a cause of 
it What then is the cause ? I claim it to be retained excre- 
tion, in the active form described by Liebig, and it is the influ- 
ence of this upon the cell-growth of a part that gives rise to 
the process. 

886. The evidence I adduce to prove this proposition is, first, 
that inflammations, when not the result of direct injury, always 
follow arrest of excretion ; second, that a re-establishment of 
secretion early will frequently stop the inflammatory process in 
its early stage, and, third, that an inflammation always termi- 
nates by a re-establishment of the excretions. We might sup- 
pose that the retained excretion would arrest the process of cell- 
development, or more likely accelerate it, and thus necessitate 
the inflammatory process to remove the dead matter, but this in- 
fluence could not be general without causing speedy death. We 
have to concede that some one part was more susceptible to the 
influence than other parts by a depression of its vitality, and in 
consequence of this want of resisting power it yielded to the 
influence of the material. 

887. The disease we call fever bears a very close relation to 
inflammation, and though there is no specific lesion of tissue, 
yet the entire lesion is, to a slight degree, in the same direction. 
If we trace the advent and progress of a fever from cold and 
retained excretion, we will observe first a general exhaustion, 
when in the other case there was a local one.' The prominent 
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influence is upon the nutritive processes from the blood. Di- 
' gestion is impaired or arrested, blood-making is also impaired 
or arrested, and cell-development and renewal of tissue is re- 
tarded or arrested. As all action in the animal body is depend- 
ent upon metamorphosis of tissue, we will find the body 
exhausting itself by the excited action of fever, without food 
or the power of repair. As secretion and innervation are vital 
processes, depending upon the production of secreting cells in 
the one case, and formative cells in the other, both of these 
functions will be impaired by the arrest of supply and the 
irregularity of other functions. This would give simple fever. 

338. If now we regard the important change in the effete 
matter, by which it is given the power to influence other ma- 
terial of similar kind, or containing its constituents, we can see 
that every process will suffer still more. It is true that the blood 
is thus impaired from this cause, and that occasionally the 
impairment continues to complete death of the fluid. "We may 
thus see how a fever, from seemingly the same cause, may be 
evanescent, or severe and of considerable duration. 

339. We may also draw some conclusions as to a rational 
therapeutics in such a case. There is no fact plainer thau that 
if a fever is produced by retained excretions, the sooner these 
are removed the better, so that the re-establishment of secre- 
tion becomes one of the most prominent indications of treat- 
ment. Yet we have seen that it was not so much the material 
retained as its state that gave intensity to the fever — that this 
gives it both duration and danger. Therefore, as it is not pos- 
sible to re-establish the secretions at once, we wish to employ 
such means as will modify this destructive of influence. 

340. Those remedies that control the circulation have an im- 
portant influence in this direction, as the destructive process in 
the blood is in one class of cases in direct ratio to the rapidity 
of the circulation, and in the other case to partial stasis of blood. 
To control a rapid circulation, and to see that the blood circu- 
lates equally, and does not stand still in certain portions of the 
body, are very important elements in treatment. There are 
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certain medicines that influence the putrefactive process ; some 
that retard and others that increase it The first class — antisep- 
tics — are important in those cases in which the tendency to 
rapid decomposition is marked. In speaking of the salts of the 
blood, I named the symptoms that governed our selection of a 
saline, as sulphite of soda, or the mineral acids, as muriatic 
acid ; both of these arrest or modify the destructive process. 



IMPAIRMENT OF THE BLOOD FROM THE INTRO- 
DUCTION OF DECOMPOSING MATTER 
FROM WITHOUT * 

841. In the quotation from Liebig, the action of decompos- 
ing animal matter on the living body was described, and it was 

• Cause of Fever. — " There is every reason to believe that one of the chief ex- 
eiting causes of these fevers is a poison generated by decomposing organic mat- 
ter, and received into the body from without. To judge by its effects, it seems 
to be widely diffused through the air, especially in the neighborhood of its origin 
in the air of sewers, putrid marshes, and crowded human habitations. If you 
are readers of popular sanitary literature, you are probably crop-full of the ac- 
cumulated and decies repetita evidence of this fact. You are tempted to ask how 
it is, if the poison is spread so broadcast, that everybody does not get poisoned ? 
Ton will wonder why it should get into the body of this boy, while you, really 
much more exposed to it, escape. But remember, there are two things necessary 
to poisoning — not only the poison, but a person apt to be poisoned. And, in 
point of fact, the latter is the most important element in the transaction. It is 
only on a predisposed body that a morbid poison acts. Most likely we are all 
constantly taking in minute doses of the poison which is the exciting cause of 
those continued fevers, and can digest, oxydize it, or otherwise render it harm- 
less under ordinary circumstances. But should some epidemic influence or ex- 
ceptional deficiency of vitality rob us of the power of doing so, then we suffer 
the effects, and have typhus or typhoid fever, as the case may happen to be. 
There was reason enough for this boy being the victim, while others escaped, 
sihown in his recent rapid growth and in his strength being overtasked by his 
*work. The exhaustion of vitality allowed the poison to do its work. 

"Besides this purely foreign mode of generation of the poison, it would ap- 
pear oqpable of being produced within the body itself— out of its own sub- 
stance— idiopathically. At least such a closely-similar train of phenomena fol- 
low, where an external origin would seem a forced interpretation of nature, 
that we can hardly help coming to the conclusion I have stated in the last sen- 
tence. Thus a typhous state follows severe and disorganizing wounds, where 
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found to Bet up a similar process of putrefaction. The viru- 
lence of such material varies in different cases, in some being 
but slight, and in others extremely active. We have the most 
marked examples of this in dissecting-room wounds. In a ma- 
jority of cases no injury results from a wound ; but in some 
subjects the putrefactive process is such that a cut is attended 
with most dangerous results. These poisons are denominated 



all noxious foreign influences have been cautiously shut out; and mere climatic* 
agencies, such as the unwonted heat of the sun, overwork, chills, damps, and 
especially a combination of these circumstances, will bring on the well-known 
( febricula,' perhaps of only a few days' duration, perhaps protracted into, or 
(as some word it) 'changing into,' a regular typhus. 

" I speak of the exciting cause of fever as of a material ponderable substance 
for the sake of convenience. But I do not wish to exclude the possibility of its 
being an immaterial power or force, like light, heat, electricity, or sound are 
held to be. If it be so, it is, like them, associated with ponderable matter, and 
becomes known to us only by means of such association. We speak of a thun- 
der-cloud causing certain phenomena, although we know it is the electricity of 
the cloud which does so; of the sun burning us, when we mean the heat of the 
sun ; of a cannon deafening us, when we refer to the vibrations of the air acting 
on our ears. And so we may speak of the poisoning power as a part of that 
modification of matter to which it is joined, in spite of that modification of 
matter possibly existing in a similar form (chemically speaking) without being 
join eft to it. 

" Observe how slowly the power acts in some cases. Our patient is upward 
of five weeks ailing before any of the distinctive features of his fever show 
themselves, and then they creep out one by one. The time is not usually so long, 
especially during epidemics, but you may detect it in the history of almost 
every case. And you ought to notice it, because from some systematic works you 
might be led to thinking that a continued fever was easily to be measured by 
days and hours from the very moment of invasion. This is impossible in prac- 
tice, and would be of little use were it possible. 

" I rather incline to think that the most usual path by which the virus enters 
is the digestive canal, in cases where it is begotten of decomposing organic 
matters foreign to the body. It is probably mixed with the saliva and carried 
down to the stomach, where it possibly may increase and multiply in the gastric 
mucus. During severe epidemics it has been observed that those who smoke or 
chew, especially if they spit out the saliva instead of swallowing it, are less liable 
to be attacked. And at an early stage, even after the virus had begun to act 
upon the system, the fever may be stayed by emptying the stomach, and thus 
preventing the whole dose being taken up. Those who have watched my prac- 
tice will have witnessed several instances of the success of this treatment; they 
will have seen the fever cut short, and convalescence entered upon immedi- 
ately, with its characteristics of painless weakness and emaciation gradually 
passing away. 

11 When the poison has once gained admission, and is diffused by means of the 
eirealaUon through the system, its effect is to destroy the vitality of a consider- 
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malarial, and we divide them into vegetable and animal, both 
giving rise to fever more frequently than to inflammation. 

842. Before considering these two varieties, it will be well to 
establish the fact that fever may arise from such a poison, and 
examine the steps in its production. The most familiar exam- 
ple, as well as the most distinctive in all its features, is inocula- 
tion with small-pox. In this case we have an animal material 
produced from the body ; we place a minute portion beneath the 

able amount of the organic living matter with which it comes in contact. The 
destruction is interstitial, not local; I mean, it does not kill wholly a certain 
spot which it touches, like sulphuric acid, but it kills only certain constituents 
of the tissues. The destruction is also partial, not entire — the organic matter is 
by no means utterly disorganised, but only brought down to a less vital, less 
organic condition. It may be traced easiest in the changes found in the medium 
by which it is diffused. The blood, the common thoroughfare for distribution of 
good and evil to the tissues, is seriously changed. If you examine it under the 
microscope you will find that the normally-shaped red discs are diminished in 
numbers as compared with what pathologists call 'melanosed' corpuscles; that is 
to say, dying or dead discs, shriveled and small, of a dark color, with black 
specks in them, and with gi raped edges. In bad cases these are unable to range 
themselves in rolls, as healthy blood does when it coagulates ; they seem to have 
scarce any attraction for one another, and lie in amorphous heaps. They dis- 
aolre early in the serum, and form with it a red fluid. Tou may trace this dis- 
solution in the dusky stain which the blood communicates to the skin in typh- 
fever. 

"The poisoning apparently goes on very gradually in some cases, and quicker 
in others. You heard from this boy that he was five weeks ailing before he gave 
up work. There was an imperfect renewal of the body, shown by languor after 
exertion, and by loss of appetite or deficient demand for new material. But de- 
structive assimilation was not checked, there was no impediment to the carrying 
off of the effete tissues by excretion. It may be that in a great many cases ih» 
disease, the partial death, stops here, the destroyed tissues and their destroyer 
together are disorganised, are reduced to their elements, and pass away. The 
Idea is incapable of proof, but it would account for a vast number of those mys- 
terious languors, unclassified, unnamed, and often unpitied, which distress pa- 
tients and puisle doctors. 

u It is a characteristic of this sort of virus to poison mainly the nervous sys- 
tem. The fevers it produces get their name from thence— rtyor = equal a smoke 
or mist overclouding the instrument of connection between body and mind. In 
bo other diseases of equal curability is it so much affected. When therefore the 
poisoning has reached a certain pitch, and that not a very high pitch, early in 
the disease, the nervous system takes notice thereof, and expresses itself in its 
most common mode of taking notice of partial death, namely, by a shivering fit. 
Any severe injury to the body, a stretching of fibrous tissues, an operation, the 
fear of an operation, the absorption of destructive drugs, such as antimony for 
example, will cause more or less of a rigor in proportion to the sensitiveness of 
the individual. And thus also in symotio fevers, when the interstitial death of 
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epidermis, and satisfy ourselves that it gains entrance into the 
blood. We do no injury to the part that is not shortly re- 
paired, and the nervous system suffers no injury, and for the 
first week the poison is in the blood, and acts only upon it 
The first noticeable influence is, that the person feels weary, 
his appetite is impaired, digestion is deranged, the excretions 
are partly arrested, and a real debility makes itself manifest 
The symptoms all point to a lesion of nutrition from the changed 

the neural constituents of the body arrives at a certain degree, there follows a 
rigor. This rigor recurs from time to time at uncertain intervals, but generally 
about once a day, and most commonly in the evening, as the mother remarked in 
the case which forms the text of my lecture. 

" Then commences another symptom of partial death — pain. This boy de- 
scribed his head, his limbs, and his back as aching all at once. That is to say, 
wherever there was most tissue with sensitive nerves in it, there was found 
pain, indicating the diseased state of that tissue. Now this aching is a symptom 
of the earlier rather than of the more advanced stages of typh-fever ; not because 
there is in the latter less death, but because then the nervous system becomes 
partially dead too, and does not feel so acutely ; while in the former it retains 
most of its normal sensibility. 

" Observe that our patient tells us of nausea and loss of appetite, which dimin- 
ished the food eaten— of vomiting, which rejected the greater part of that dimin- 
ished food — find of diarrhea, which carried off the remainder scarce digested at 
all. Yet in spite of all, the amount of solid matter passed from the kidneys is 
fair; the specific gravity of the fifteen ounces of urine passed in the twenty-four 
hours is 1.020, which is a good deal for a person not in strong health. The meta- 
morphosis, therefore, of the worn-out tissues into urea and salts is active; there 
is a continuous destruction of them in spite of the defective supply. This goes 
on so long as the poison lasts in the body ; but when it is got rid of the destruc- 
tion ceases ; no more of the tissue is metamorphosed than is required to make 
room for new material, and the specific gravity of the urine falls during conva- 
lescence. This may take place very suddenly, as in the instance I gave you of a 
fever cut short by an emetic ; but in general the alteration is more gradual. 

" I have mentioned the amount of urea, large in proportion to the nutrition, 
contained in the urine of typh-fever, which is rendered evident by its high spe- 
cific gravity. There is also an increase very evident to the naked eye in another 
constituent of some importance, the colored organic material, which gives the 
secretion its ordinary hue. You saw how dark this boy's water was, and how 
deeply it stained the vessel from which I poured it on a piece of white linen. 
We have great reason to think that there is a close alliance between this sub- 
stance and whatever it is which gives the red tint to the blood discs, and that its 
exeess depends on excessive destruction of those important little living par- 
ticles. 

"The sulphuric and phosphorio acids combined with bases, which form a 
necessary part of urine, do not in fevers follow the lead of the urea; their 
amount it leas than in health. Whether this is due to the destructive metamor- 
I taking lams effort on the chief tissues containing sulphur and phosphorus, 
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condition of the blood ; for, as we have seen previously, activ- 
ity of function is dependent upon formative power in the de- 
velopment of new tissue. 

343. As the poison continues its influence, the debility and 
the failure of functional activity increase. The circulation is 
not as vigorous and as free as before, and there are evidences of 
impairment of the nervous centers, manifested by headache, by 
pain in the back and various parts of the body, and by a fee- 

than it does on the blood and muscles, is doubtful. Dr. Parke suggests that per- 
haps a third of the normal sulphates and phosphates of the urine arc derived 
directly from the food, and not from the metamorpbsis of tissue; and therefore 
that their diminution in typh-fever may be owing to the starvation, while the 
amount which still remains represents a fair proportion of destruction. 

"The chlorine, in the shape of chloride of sodium, is also in small quantity, 
but not so deficient as to lead us to suppose that the metamorphosis of the chlo- 
rinated materials of the body does not go on, or that there is retention of them 
In the fluids. The great quantity of chloride of sodium taken as food, and di- 
rectly mixing with all the fluids, again brings in difficulty. And another is 
thrown in our way by the frequency of intercurrent pneumonia, which itself 
causes a retention of the chlorides naturally excreted from the kidneys. This 
^outh, for example, has a little pneumonia, and we could not, therefore, say if ab- 
aenoe of chlorides in his case were due to that inflammation or to typh-fever. In 
other cases our impediments to knowledg are diarrhea or colliquative sweating, 
-which carry off chloride of sodium. 

14 The diarrhea so frequent a companion of continued fever is a further evi- 
dence of death in the blood. Let the fluid fever stools be set aside in a tall glass, 
and you will see them shortly separate into two parts; the higher one a half- 
transparent serum, in which float epithelial scales and crystals of ammonio- 
magnesian phosphate; the lower stratum a greenish-black flocculent precipitate. 
This last has no smell of bile, nor is bile to be found in it by chemical tests; but 
it contains broken-up blood-discs and a great quantity of dark, granular color- 
ing matter — it is just like blood altered by the secretions of the bowels. And 
very often when you let the stools separate in this way, and look at them by 
transmitted light, you will see a visible sanguineous tinge in them, and blood 
mixed with mucus is visibly passed from the bowels. Blood, too, is not unfre- 
quently spat up with the mucus from the lungs, aud drips from the nose ; and in 
bad cases the dried-up mucous membrane of the mouth cracks, and exudes the 
sanguineous serum on the surface of the tongue, producing the 'dry, brown 
tongue* characteristic of severe fev<r. All these prominent symptoms call your 
attention to the interstitial death, the lessened life of the body. 

"The increased heat in fever is to a careless observer rather adverse to the 
doctrine which I have advanced, that all disease is an evidence of diminished 
vitality. And in truth it requires some thought to see why it is not a conclusive 
objection. But an answer to the idea of an augmentation of heat being neces- 
sarily an augmentation of life is afforded by the fact of many recorded instances 
of the increase of corporeal warmth having taken place in corpses actually after 
fall death; so that discarding at once the notion of its being a proof of vitality, 
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bleness of innervation in the performance of any act Finally 
this influence culminates in a greatly impaired circulation, in 
which the blood fails to reach the surface and extremities freely, 
in which there is deficient oxydation and production of heat, 
and in which there is great prostration of the nervous system. 
This is called a chill, or the cold stage of a fever, and we will 
realize the exact nature of the phenomena and the producing 
cause if we examine it still further in those cases in which it 
proves fatal. As time passes and the influence deepens, the 
surface becomes really cold, and, shrunken from the enfeebled 
circulation, the patient becomes dull and careless about his con- 
dition, and gradually passes into that unconscious state known 
as coma. Hour by hour the power of the heart is enfeebled, 
the blood that fails to reach the surface stagnates in internal 
parts, all functional activity is arrested ; the skin, kidneys, and 



we may try and trace what causes, really rather to be associated with death, may 
give rise to it in the cases under our eye. In the first place, in fever you have a 
diminution of the evaporation which takes place from a healthy skin, and which 
acts as a powerful refrigerator, as any physiologist who has perspired knows full 
well. The dormant dry skin does not do its cooling office. Then in the second 
place, there is a much larger quantity of dead matter to be evacuated, and the 
destructive metamophosis of this dead matter, the semi-vital chemical destruction, 
raises the temperature, as all chemical solutions do. Wherever metamorphosis 
is rapid, the temperature is raised. But this metamorphosis alone, this passage 
of living into inorganic matter, can not be called an increase of life, inasmuch 
as it indicates an advance of death. It is necessary, may be, to the removal from 
the body of poisoned ingredients, and is so far an advantage, but still it is an 
indication of the quantity that is poisoned. 

"Such are some of the most prominent consequences of the typh-poison in the 
human body. 

" You may call to mind, very likely, warnings I have given you against the old 
humoral pathologist's doctrine of a mattriet morbi, which was looked upon as the 
disease, and which he thought he has done his duty by endeavoring to eliminate. 
( Surely/ you will say, ' this which you have been describing is a most typical 
materiet morbi; if I evacuate this, I cure the disease.' Not so fast — the bullet 
which enters the soldier's ribs is a materiet morbi — have you cured the disease 
when you have extracted it? Nay, more — suppose the bullet passed right 
through the chest and went out on the other side, would you consider the disease 
gone? No; the typh-poison is not the disease, any more than a bullet, or sul- 
phuric acid, or opium is a disease, though each may be a material cause of dis- 
ease. The partial death which these agents cause is the disease^— is that which 
requires to be treated, and which must be the chief point for the physician's 
consideration:'— CAawoW " Renewal qfLtfe," pp. 88-96. 
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bowels, and the brain and spinal cord, have no influence upon 
the body. Finally, we notice a marked change in the blood 
itself; it not only circulates feebly, but it decomposes in the 
vessels and gives rise to discolorations of the surface, and with 
this death of the blood occurs the death of the whole body. 

844. But it is seldom that it thus overpowers the vitality of 
the blood ; and, having gone as far as the development of the 
chill, the vitality of the entire system is aroused for its oppo- 
sition and final removal. All experience goes to prove that 
there is a surplus formative or vital force, as we have noticed 
heretofore, and I think that any who have closely observed the 
phenomena of diseased action, especially in their own person, 
will be satisfied of the concentration of this power to resist dis- 
ease at any one point, and will so order the entire mechanism 
that its final removal will be effected. 

845. Noticing the effects of this animal poison still further, 
we find that slowly the chill is removed, and following it there 
is great activity of the circulation, increased respiration and 
oxygenation, and an increased temperature. Undoubtedly the 
effect of the increased activity of function is to burn much ma- 
terial that would serve as a cause of disease, but all is not 
destroyed. Examining the entire progress of fevers, we con- 
clude that the peculiar poison is rarely if ever burned, but that 
the increased combustion is confined to the waste of the body. 
In the case we are considering, the poison remains in the 
blood, and from it develops a material of like character 
from which the blood frees itself by throwing it upon the 
skin in the form of small-pox pustules. This may be re- 
garded as an excretory act, and is always associated with elim- 
ination by way of the skin, kidneys, and bowels in persons who 
recover. 

846. There are some things in the pathology of such a fever 
that we do not understand. We can not see the utility of the 
great excitation of the circulative and nervous systems, espe- 
cially of its long continuance. Neither can we see why it is 
that the increased combustion, which is continuously main- 
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tained, does not consume the exciting cause — the animal 
poison. 

847. It has long been remarked that, as a general rule, those 
fevers that were sudden in their advent, run but a short course, 
while those which had a long period of incubation bad a pro- 
tracted course. 60 true is this, that we may determine the 
duration of a fever, in a majority of cases, by this, and give it 
proper classification. No physician of experience would regard 
a fever as serious or of long duration that came up in one day 
or one night, in a person previously healthy, no matter how 
high the fever ran, or how much the patient suffered. But, on 
the contrary, if he learned that there had been a gradually 
increasing prostration, extending over a period of days or to 
weeks, he would at once conclude that he had a protracted if 
not a serious case. Thus the duration of a fever is in almost 
direct ratio to the duration of the forming stage. 

848. It seems to me there is but one explanation to this, and 
that is, that the organic poison causing the disease so influences 
the blood, during the stage of incubation, that the tissues 
formed during this period are imperfect. In other words, that 
all new formations after the introduction of the cause of disease 
are influenced by it, and that its natural duration is until all 
such material is removed. We frequently find persons who 
have recovered from a protracted fever saying, that they feel 
better than they have for many months, like a new man or 
woman ; and there is no doubt but that this is the case, as we 
know they are literally renewed. 

849. The questiou, then, if these be facts, is: is it ever good 
policy to arrest the progress of a fever, but should we not rather 
watch its progress, see that there is no undue disturbance, and 
thus conduct it to its natural termination ? If there is a certain 
amount of the solids that have au enfeebled vitality from the 
cause of disease, the person can never have perfect health until 
these are removed; and we observe in those cases of continued 
fever in which the emaciation has been greatest, that frequently 
this renewal of life is most complete; and conversely, that when 
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there has been but little emaciation, convalescence is frequently 
retarded, and it is a long time before the patient feels entirely 
well. Now, while these are facts, I do not think it necessary 
to conclude that the fever must have a duration of from three 
to six weeks, and that the patient must be greatly emaciated and 
exhausted. For, as we have seen, the processes of waste and 
excretion are deranged, and are not as rapid as in health, and 
experience proves that we may conduct these processes much 
better without than with the phenomena of fever, and finally 
arrive at the same result — the entire purification of the body. 
There is one additional reason why this should be done. Not 
only have we the formative lesion that has occurred in the nu- 
trition of tissues during the period of incubation, but during 
the progress of the fever the other tissues are injured by direct 
contact with the animal poison, but principally by the derange- 
ment of function which is incidental to it. 

850. I claim, therefore, that such treatment as will modify 
those derangements of function that we call fever, and will re- 
establish the normal waste of tissue, and its removal by way of 
the skin, kidneys, and bowels, and that will restore digestion, 
assimilation, and nutrition to replace such waste, will form a 
rational treatment of fever. Let us notice the several parts of 
such a treatment. By the use of special sedatives we reduce 
the frequency of the pulse (rapidity of the circulation) and the 
frequency of respiration — hence the supply of oxygen and corn- 
bastion. We have remedies that control irritation of the nerv- 
ous system, giving regular expenditure of nerve force, and 
increasing its amount if it becomes necessary. We have also 
remedies that to some extent control the septic processes in the 
blood, and antidote the fever poison. With the circulation re- 
duced to the norma] standard, we can readily obtain secretion 
and the removal of waste from the three principal eraunc- 
tories ; and we have other means that place the stomach in 
condition to receive food, that aid digestion and nutrition, 
and thns facilitate the replacement of the worn-out tissue as 
fat as it is removed. If it is tardy in breaking down, and in 
13 
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that retrograde metamorphosis which fits it for excretion, we 
have additional means which facilitate both of these. 

851. It is not necessary to wait, therefore, for the slow pro- 
cesses of disease, which mast necessarily be imperfect ; but in- 
stead of this, we make provision for a more rapid waste of the 
diseased material of the blood aud the diseased tissue, and at the 
same time for its renewal by the organization of new tissue and 
new blood. As Dr. Chambers graphically describes it, it is a 
literal renewal of life. 



INFLUENCE OF VEGETABLE MALARIA ON THE 

BLOOD. 

852. A certain class of diseases are attributed to the action 
of a poison called vegetable malaria, but exactly what this cause 
is, is a matter of dispute. The facts, so far as we can gather 
them, are these : that in certain localities where the land is low 
and rich, and produces an abundant vegetation, when this vege- 
tation undergoes decomposition in the fall, a certain class of dis- 
eases, periodic iu their nature, arise. The intensity of the cause 
seems to be in direct proportion to the amount of vegetation 
aud the rapidity of its decay. If the season is very dry, and 
the vegetable matters dessicate, there is little or no periodic dis- 
ease ; or if the season is very wet, so as to keep it thoroughly 
saturated, the process of decomposition is slow, and there is 
likewise immunity from this class of diseases. 

353. These facts have led to the belief in vegetable malaria as 
a cause of the entire group of diseases manifesting distiuct 
periodicity. And it is assumed that the exhalation from such 
decomposing matter possesses the property of setting up within 
the blood processes of decomposition which give rise to the 
phenomeua of disease. In this light we have to view the gas- 
eous exhalations as organic matter undergoing putrefactive de- 
composition, and capable, according to the propositions of Lie- 
big, of setting up similar processes in other organized matter. 
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854. It is objected to this, that the most delicate chemical 
tests detect no difference in an atmosphere where ague prevails 
as an endemic, and in those districts where it is never known. 
To this it may be answered, that it is likewise impossible to 
detect, by any chemical process, any atmospheric change where 
cholera, or fever, or any epidemic disease is prevailing, though 
there is no doubt whatever but that there is a very marked 
change. 

355. To the facts named in (352) we may add that the poison 
is cognizable by the senses, so that a person very susceptible 
detects a difference as soon as he is brought into an atmosphere 
impregnated with it; that it will set up a putrefactive process 
in animal or vegetable matter, according to the laws laid down 
by Liebig. Thus numerous experiments have proven, that 
fresh meat decomposes much more rapidly in the atmosphere 
of a swamp than it would in the pure air of high grounds. 
Another experiment is suggestive though very crude: the at- 
mospheric moisture condensed by ice speedily undergoes putre- 
factive decomposition, and presents the most tangible evidence 
of noxious matter to our senses. If distilled water, fresh ani- 
mal flesh, or vegetable matter be placed under a bell-glass and 
the air exhausted, no animal or vegetable growths will be found 
after the lapse of days or weeks; but admit the air and a mul- 
titude of microscopic forms will be developed in a few hours. 
If the air we breathe is thus loaded with the larvae of animal 
life, and the seeds and sporules of vegetable life, which can not 
be detected by any process known to science, we have no reason 
to reject the doctrine of malaria because it has not been thus 
detected. 

356. The influence of the paludal poison, whatever it may be, 
is very similar to that heretofore noticed. It manifests itself 
first in a growing debility so insidious that the person hardly 
realizes his loss of strength and vigor until the disease is fully 
ushered in. All the processes of life seem to be enfeebled, and 
there can be no doubt that the nutritive processes are inflamed, 
in4 the tissues are really imperfect. We have the positive evi- 
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dence of this in the severer and more protracted cases of the 
disease, in the appearance of the surface and the sensation given 
in passing the hand over the surface. This gradually increas- 
ing loss of vitality at length culminates in a chill, following 
which is febrile reaction, and then a secreting stage. This is the 
typical form of the disease, but there are many variations from it. 

357. In an intermittent fever, we have the paroxysm as above- 
named, in which the system seems to free itself from the poison, 
and then comes a period of rest, or rather restored function and 
health. But in a longer or shorter time the cause reproduces 
itself, and we have another paroxysm as before. I have no 
explanation to offer for this periodicity of disease, as every one 
of my readers can form his theory from the facts presented, and 
with as much probability of being right. What we observe is, 
that many functions of the body are performed periodically, 
and this morbid process is influenced by similar laws. 

858. It has been proven that this cause of disease may be 
avoided, at least to a very considerable extent. If the dwelling 
is placed in the forest, and the ground remains unbroken, there 
is but little of this influence. So if a house built on the prai- 
rie is sheltered in the course of prevailing winds by a grove of 
trees, or by an elevation of ground, and the land is left uu- 
broken for some distance around it, there is almost entire 
immunity. On the contrary, the miasmatic poison is developed 
by cultivation and clearing, and a house placed in either newly- 
cultivated ground or a clearing, insures ague to the inhabitants. 
There are medicinal antidotes to the malarial poison, but I need 
mention but one — quinia — which is so positive in its influence 
that it is relied upon by vessels visiting the intensely malarious 
regions of the African coast. 

359. Dr. J. H. Salisbury reports a series of observations made 
upon this subject — American Journal of Medical Science, Jan. 
1866 — and claims to have uniformly detected in the atmosphere 
of malarious regions multitudes of algoid cells, from plants of 
a palmelloid type. Suspending plates of glass one foot above 
the ground during the night, the under surface would be cov- 
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ered with drops of water, which, when examined with the mi- 
croscope, showed this vegetation. The most singular part was, 
that the sputa of soldiers sleeping on the ground in such local* 
ities showed these cells in large numbers. From these observa- 
tions Dr. Salisbury claims that this cryptogamic vegetation is 
the cause of periodic disease. 

860. If now we examine the evidence that the lesion in these 
cases is primarily and principally of the blood, we will find it 
abundant and conclusive. In his remarks upon the intermittent 
fevers of the Genessee country, Dr. Stevens says : " During my 
residence in this country, in the months of September and Oc- 
tober, 1830, 1 bled several individuals who resided in some of 
the most sickly places, but who had not yet been attacked with 
the fever. In every one of these the blood invariably presented 
the same peculiar diseased appearance which I had often ob- 
served in those who reside near to swampy situations in the 
West Indies. It was very dark in color, and evidently deranged 
in its physical properties, while the serum which separated, in 
place of being clear had a muddy or brown color, and in some 
cases an oily appearance. In fact I did not meet with one in- 
telligent practitioner in that country who did not recognize the 
fact that the blood of the inhabitants, during the sickly months, 
was very different from that of those individuals who arrived 
from healthy situations ; while even in those who reside in the 
most unhealthy situations, and who had not yet had the fever, 
it is not only dark in color, but evidently so much diseased in 
its properties as to be very unlike the blood of health." 

861. Passing over the opinions of Drs. Tweedie, Rush, Hume, 
and many others, we will adduce some recent investigations on 
the same subject by Dr. J. Forsyth Meigs. The first case was 
a young unmarried woman, who had suffered with intermittent 
fever for six weeks. " On pricking the finger and placing a 
drop of blood under a quarter-inch lens, it was seen that the 
red corpuscles were not more than one-fourth as numerous as 
in health ; the white corpuscles were about normal in quantity, 
but what especially arrested attention was the presence in the 
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field of numerous particles of irregular shape, with angular 
edges, of blackish color and entirely opaque. These were the 
pigment granules of Dr. Frerichs." In case third, " the blood 
drawn from the finger exhibited under the microscope more 
than the normal proportion of white corpuscles, with several 
pigment granules in each field. The red corpuscles appeared 
gelatinous, and not only gave up their coloring matters to the 
added water, but, for the most part, entirely dissolved or left 
only a filmy residue." 

362. These are the grave appearances of diseased action, aud 
I have only brought them forward to prove that even to our 
senses the evidences of diseased blood is conclusive. But as I 
have had occasion to remark before, we can not, by the micro- 
scope or chemical re-agents detect those subtle changes which 
influence the formative force in construction, or the chemical 
forces in disintegration, even though we may appreciate their 
existence, and by extended observations and comparisons deter- 
mine their laws. 

363. Treatment. — Recognizing a malarial poison in the blood 
as the cause of diseased action, it would be rational to employ 
an antidote to this if such can be found. Quinia is the only 
agent that has a marked influence in this direction, and though 
we can not tell why or how, the fact is evident that it possesses 
the antidotal power. We have noticed the fact that it is em- 
ployed to resist the poison, or as a prophylactic. To get this 
antidotal influence, it is necessary that the stomach be in such 
condition that the necessary quantity may be speedily absorbed, 
that it does not irritate the nervous system, and that the excre- 
tory organs are in such condition that they may be readily in- 
fluenced to increased secretion. The only other agent that has 
been employed as an antidote to the malarial poison is arsenic, 
but it is very doubtful if it has any such power. The other 
means employed are such as will restore a normal activity of 
the digestive organs, improving the appetite and digestion, and 
consequently nutrition. And by the use of diaphoretics, diu- 
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relics, and mild cathartics we stimulate the removal of all imper- 
fect material from the blood. There is no doubt but that a treat- 
ment that has for its object activity of the excretory organs and 
consequeut rapid removal of waste, and many times increased 
waste, and an improved digestion and nutrition, is not only an 
important part, even when quinine is employed, but will effect 
a radical cure without the use of an antidote. 

364. As evidence of the correctness of the position assumed, 
I quote from Dr. Golding Bird: "Although believing most 
completely that ague is primarily excited by the influence of a 
peculiar septic poison derived from marsh malaria, I do not for 
a moment assert that this particular poison is excreted in the 
urine during the recovery of the patient. The great influence 
of the malarious poison is, in all probability, essentially and 
primarily exerted upon the nervous system, especially on the 
organic or ganglionic structures, which preside so importantly 
over the functions of secretion. Thus all the secretions elabor- 
ated in the body become affected; and, as is well known, a 
remarkable tendency to congestion is observed in the portal 
circulation destined man particularly for the depuration of mat- 
ters rich in carbon. (?) There can be no doubt that the un- 
healthy secretions thus formed become active agents in keeping 
up in the body the impression of this disease. One of the 
great elements of successful treatment must, of necessity, be the 
depuration of the blood, and thus by freeing the system from 
the depressing influence of these vitiated matters, allow the vital 
powers to throw off the influence of the poison which for a 
time oppressed them." 



INFLUENCE OF ANIMAL MALARIA ON THE BLOOD. 

865. We have already examined the laws by which decom- 
posing animal matter acts upon other matter containing its ele- 
ments, and in this place we wish only to look at it as a cause of 
disease when introduced from without the body. ' Quite a number 
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of diseases are supposed to owe their origin to this cause, the 
principal of which are the continued fevers, eruptive fevers, and 
erysipeloid inflammations. These may be either endemic, spo* 
radic, or epidemic, and vary in intensity according to the activity 
of the animal poison. 

366. These affections are endemic when confined to single 
sections of country, and in almost all cases it is easy to deter- 
mine the source of the miasm. When it is sporadic the cause 
is exceptional, and is sometimes difficult of detection. When 
the influence becomes epidemic the cause is transmitted and 
propagated in the atmosphere, receiving new accessions from 
every case of the disease. Certain classes of these diseases are 
infectious, producing the poison in such form that it will influ- 
ence others who come in contact with it. The eruptive fevers 
are naturally infectious, reproducing the animal poison that 
propagates the disease. Others are only infectious under cer- 
tain circumstances, as typhoid, typhus, and puerperal fever, and 
erysipelas, the cause of the disease assuming greater intensity 
in proportion as the disease is aggravated. 

In reference to this Dr. Williams remarks : " The blood is 
probably the chief seat of the morbid poisons which excite 
various contagious epidemic and endemic diseases ; and when 
these act most intensely it is much changed in its physical char- 
acters, being rendered darker, indisposed from defect of fibrin 
to coagulate with breaking up of many red corpuscles. Prob- 
ably, too, the blood is the hot-bed in which the morbid poisons 
are propagated, whether by seeds, ova, cell-germs, or parasites ; 
and it is through changes in its composition that many of the 
destructive effects of these poisons are produced. 

" Dr. Francis Howe communicated measles from one person 
to another by inoculating with the blood of a patient affected 
with the disease. Gendrin describes the following experiment: 
'A man who had been skinning a diseased animal was seized 
with putrid fever, attended with an eruption of sloughiug pos- 
tules. Some blood taken from this man was injected into the 
cellular tissue of the groin of a cat; the animal was soon af- 
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fected with vomiting of bile, dyspnoea, frequent, email, irregular 

pulse, dry, brown tongue, with slight convulsions, and died 

seven hours after the injection/ The same pathologist produced 

in animals various severe symptoms, speedily ending in death, 

by injecting into their veins blood taken from a person labor- 

t ing under confluent small-pox. MM. Dupuy and Leuret com* 

municated to a healthy horse the malignant pustular disease 

called charbon, by injecting into its veins some of the blood of 

a diseased animal ; and M. Renault propagated glanders from 

one horse to another in the same manner. Andral quotes from 

Dohamel an extraordinary case, in which blistering, pustules, 

malignant fever, and death, followed the mere contact of the 

diseased blood of an animal with the lips. Other instance are 

on record of sickness, faintness, and serious illness being caused 

\yj the odor of blood." 

367. I do not think it necessary to adduce other evidence in 
jsroof of the existence of such animal poison, or its inflence 
^mipon man, for it is generally received as true. And if the 
^reader will again turn back to the quotation from Liebig, he 
^flrill have the laws that govern the formation, action, and prop- 
agation of these animal miasms. 

868. The contagion of cholera undoubtedly belongs to this 
<da88. Generated where human beings are closely crowded 
together without regard to cleanliness, drainage, or ventilation, 
and with the degree of heat and moisture that favors a rapid 
putrefactive process, it resembles typhus or yellow fever. So, 
likewise, it receives a fresh accession of streugth wherever it 
finds the same conditions, as was markedly manifest in the 
rapid spread of the last epidemic. Not only does it bear this 
relationship to other animal poisons, but we must regard it not 
only as an epidemic, but also as a contagious miasm. The proof 
that the poison of cholera produced duriug an attack is the 
exciting cause of other cases is beyond cavil. But although we 
must regard the epidemic influence in the atmosphere, yet the 
disease is only propagated through persons, or material that has 
come in contact or received the excretions of cholera patients. 
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369. The means of prophylaxis against this class of diseases 
may be arranged as follows: First, as regards the entire removal 
of the source of infection, as when a cesspool, drain, cellar, 
etc., is thoroughly cleansed, and all animal matters are re- 
moved ; second, when by the use of a class of agents termed 
disinfectant the products of decomposition are destroyed, or the 
process of decomposition is arrested ; and third, by careful at- 
tention to the general health, and especially that excretion is 
free, and all the processes of life well performed, we enable the 
body to resist the action of the poison, and cast it out when it 
has gained entrance. The first is of most importance, and 
should always secure attentiou if possible. I have known in- 
stances, where a neighborhood was severely scourged with 
typhoid fever, losing some of its members, when a few days 
labor would have entirely removed the cause. Our late experi- 
ence with cholera not only proved the value of cleauliness, but 
also the benefit to be derived from a judicious use of disinfect- 
ants. In New York the cholera poison was literally fought out 
of the city by the use of this class of agents. 

370. It may be stated that none of these poisons are capable 
of producing disease unless there is a failure of vital power 
in the individual to be attacked.* No person in the possession 

*"It has been already stated that the disposition to suffer from zymotic dis- 
eases is connected with a weakness of the functions generally, but it is more 
particularly favored by the presence in the blood of an easily decomposed axo- 
tized matter resulting from the retrograde transformation or decay of tissues. 
Thus after great bodily fatigue; after severe wounds or other injuries; and after 
delivery of women, where there is more than usual of an effete matter in the 
blood, there is great susceptibility to zymotic diseases and a liability to them in 
an aggravated form. So also in the development and progress of these diseases, 
we have many proofs that their essential scat is in the blood, though their action 
may be exerted on various tissues or organs. Thus the earliest symptoms are 
those of general weakness and uneasiness, with disturbance of the circulation 
more constantly than of any other function; and not unfrequently, as before 
mentioned, with an obviously altered condition of the blood. In the worst cases 
of zymotic disease, where the poison is most virulent, the change approaches to 
putrescence; and the excretions first, and eventually the whole body, exhale 
offensive odors, and give evidence of the prevalence of a decomposing force op- 
posed to the conservative powers of life; and this corrupting influence may 
triumph in a few days or even in a few hours before any secondary or local 
changes can take place. This has has been observed to happen in the plague 
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of a sound, active body will be attacked, no matter how viru- 
lent the cause. It requires a previous debility, either from 
physical exercise, from irregular meals, from change of diet, 
from excessive emotions, or the many slight causes of disturb- 
ance to which men are constantly exposed. It will be noticed 
that in each of these there is not only a temporary exhaustion 
of vital power to resist disease, but that they tend to increase 
the amount of effete material in the blood, which is a nidus for 



and in the worst forms of putrid or pestilential fevers, in which the blood 
seems to be so rapidly corrupted that it no longer sustains the functions of life. 
In like manner the poison of the most venomous serpents appears to exert its 
deadly influence on the blood, which it renders the medium of death to the whole 
body. 

11 But the more usual operation of zymotic poisons is of a more mixed character, 
oomprising mudi local irritation as well as constitutional disturbance and de- 
pression. Thus the poisons of the exanthemata produce various specific forms 
of cutaneous inflammation; and that of scarlatina also affects the throat and 
frequently the uriniferous tubes, and measles the air passages — with inflamma- 
tory or congestive disorders. 

"The follicular intestinal lesions in typhoid fever, and the more intense phlo- 
gosee and ulcerations of epidemic dysentery, are further examples of local irrita- 
tion resulting from the presence of a morbid poison in the blood. Now, although 
these local inflammations are proofs of the activity of the respective poisons, and 
are, in fact, the foci of their multiplication, yet they truly appear to be parts of 
a process by which the poison is brought to a surface from which it may be elim- 
inated from the system and the blood freed from its contaminating influence; for 
they all involve more or less of a process of effusion and discharge, and the more 
simply and superficially this takes place, without spreading deeply and disorgan- 
ising the textures, the more favorable will be the result. Thus scarlatina, the 
eruption of which is vivid and soon ending in desquamation, the throat-inflam- 
mation superficial and attended with free secretion; measles with full florid 
eruption, and the catarrhal affection ending early in dcfluxion and expectora- 
tion; small-pox with distinct pustules circumscribed by a firm phlegmonous 
base, which protects the system while the pustule maturates, and then soon dries 
into a hard inert scab; typhoid fever, in which an early moderate diarrhea in- 
dicates the activity of the intestinal follicles in throwing off the morbid matter; 
these are examples of the favorable operation of the vis medicalrix natures in the 
removal of a noxious influence. On the other hand, in scarlatina — where the 
eruption is not persistent, or is livid, and the throat inflammation is deep-seated, 
with much swelling, sanious and fetid discharges, and sloughy patches; in 
measles, with a dusky and imperfect rash, and the inflammation of the air-pas- 
sages assuming the form of croup, extensive bronchitis, or even of pneumonia ; 
in small-pox, a very copious eruption of confluent, flattened pustules, with little 
or no induration at their base, but much dark-red diffuse swelling of the integu- 
ments and cellular tissue, sometimes with purple ecchymosed spots or petechias, 
and sanguinolent discharges from various mucous membranes; in typhoid fever, 
a torpor of the bowels and other excreting organs, with tympanitis, dark soides 
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the animal malaria. The third means of prophylaxis, there- 
fore, should never he neglected. Thus we insist that those who 
nurse the sick shall be healthy, shall have their food with regu- 
larity, shall not be exhausted by overexertion, and shall have 
regular periods of rest, and all persons within reach of the 
infection should be protected by well-regulated habits, and by 
appropriate medicines, if there was a failure in any important 
function. 

871. Treatment. In looking at the diseases produced by this 
cause, we can not but remark that in most cases the rapidity 
with which the poison acts upon the blood is almost in direct 
proportion to the excitation or irregularity of function. With 
a rapid circulation and respiration, and an excited innervation, 
a fever progresses rapidly to the destruction of blood and tissue, 
and consequently to life. With an irregular circulation, respi- 
ration, and innervation, the destructive process progresses just 
as rapidly. Therefore, I claim that the first indication in all 
of these cases is to obtain a regular circulation, respiration, and 
innervation. 

372. If the pulse is frequent, and the blood courses through the 
body with great rapidity, the special sedatives should be em- 
ployed to reduce the circulation to a normal standard. But if 
the current of blood is sluggish or feeble, especially as regards 
the capillary circulation, with tendeucy to stasis in internal or- 
gans, and proportionately feeble circulation to the surface and 
extremities, means should be employed to get a more vigorous 
action of the heart and arteries, and an equal distribution of 
blood. In addition to counter-irritation and dry-heat, I would 
suggest small doses of belladonna as answering an excellent 

on the teeth and tongue, petechias on the skin and general oppression of all the 
functions ; in such forms of disease we see evidence of a prevalence of the opera- 
tion of the poison in depressing the vital powers, in injuring the condition of the 
blood, and in depressing the local processes intended for the protection of the 
system. Various combinations and complications of these two opposing influ- 
ences — the poison and the reaction against it — constitute the infinite diversity in 
type and form that toxeomic diseases present." — Williami "Principle* qj Medi- 
cine; } pp. 190, 191. 
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purpose in this case. These are the most important parts of 
a rational treatment, and must precede all other means. 

373. An excited innervation exhausts vitality, and is one of 
the most prominent causes of death in many of these cases. 
It is much worse than feeble innervation, for it causes an ex- 
penditure of that which is absolutely indispensable to life, while 
the last is sometimes conservative. The means for controlling 
these lesions of innervation will be named hereafter. 

874. If we can control the circulation and innervation, we 
not only check the action of the poison, but we place the ex- 
cretory organs in such condition that they can perform their 
function, and thus remove the effete matters and animal mi- 
asm. This is the case in cholera as well as in fever, though in 
the one case the condition of the circulation is directly oppo- 
site to what it is in the other. It is not possible to remove the 
whole morbid; product in one day ; indeed it may require sev- 
eral days ; but if it is possible to get secretion at all, proper 
means will continue it. I have stated before, it is the gentle 
action of the excretory organs that we want, rather than great 
activity. 

875. In the meantime there are certain remedies that control 
the putrefactive process, and to the extent that they do 
this without impairing the vitality of tissue, they will be found 
useful. Of these I may name the alkaline sulphites, chlorate of 
potash, the mineral acids, baptisia tinctoria, yeast, etc The di- 
rections given in (314) will enable the reader to select the 
agent best adapted to the case. 

876. There are some agents which tend to conserve and in- 
crease vitality, as the bitter tonics and stimulants, and these 
may be occasionally employed with great advantage. But the 
stomach being kept in good condition, an essential part of the 
treatment is, that the patient be supplied with a portion of 
easily-digested food in fluid form. This is an indispensable part 
of our treatment, and one to which we attribute much of our 
success. 



CHAPTER VII. 



THE LYMPH AND ITS CIRCULATION. 

377. The lymphatic circulation has not been studied as much, 
as some other less important parts, though much of its history 
is quite well known. From every portion of the body the 
small lymphatic vessels carry a material, which after passing 
through the lymphatic glands, is discharged into the general 
current of the blood. We know but little of the motive-power 
by which the lymph is moved through the vessels, but judging 
from their resemblance to blood-vessels, we attribute it to the 
contraction of a muscular coat. Their origin in the tissues is 
also obscure, but they seem in general to form a plexus in 
the substance of the tissues from which the convergent trunks 
arise. 

378. Lymphatic glands are interposed between the tissues 
and the thoracic duct, which discharges the lymph into the sub- 
clavian vein, so that every portion of this fluid must pass 
through these glands before it can reach the general circula- 
tion. The structure of these glands has not yet been fully 
determined. Some years since all writers w T ere agreed 
that the lymphatic vessels entering the gland were divided 
up as it were into capillaries, and that these again converging 
and uniting formed the large vessels leading from it, there 
being a direct communication and circulation of lymph 
through them. But it has lately been proven that there is 
no continuity of vessels, but that the afferent lymphatics divide 
and are lost in a peculiar cellular structure, from which the 
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efferent vessels arise. This cellular structure receives a very 
abundant supply of blood through capillaries which are very 
minute. 

879. When we study the lymph itself we find authors dif- 
fering in their views. The majority of writers regard it as a 
material that has been gathered up from the nutrition of tissue ; 
in other words, they suppose a surplus of material thrown out, 
like chips about a building, and it is the business of the lym- 
phatic system to save this waste material aud carry it back to 
the circulation. I do not think there is the slightest founda- 
tion for such a theory, as we observe nothing analogous to it in 
any other function. In nature's processes the means are exactly 
adapted to the ends, and as long as health is maintained there 
is no surplusage. 

380. We ha^e heretofore seen that both red corpuscles and 
white corpuscles had their origin outside the circulation, and 
we traced it to the lymphatic system. Now, I think we have 
the best of reasons to believe that the lymph is not a waste, but 
rather that the formative force, which is active in the tissues, 
elaborates it as a basis for the formation of uew blood. Going 
still further, we may reasonably suppose that it is the represen- 
tative of tissue in its innate character, and thus every tissue and 
part would be represented in the new formation of blood. -If 
we examiue a lymphatic gland we will liud that it is a depot 
for the rapid multiplication of cells,- and this lymph is, doubt- 
less, the material of which they are principally formed. And 
in the healthy condition of the body, the current of lymph 
passing from the glands to the blood, contain an immense num- 
ber of these new formations. 

381. The lymph, then, is the basis of the blood, and represents 
each individual part, aud the vitality of the whole. It furnishes 
the germs of the red discs and white globules, and the princi- 
ple of organization for the entire mass of the blood. Studying 
the lymphatic system in this way, it assumes an importance it 
never possessed before, and I believe that its pathology and ther- 
apeutics will be studied with more care. The evidence of the 
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truth of these propositions I think very conclusive. First, the 
lymph bears no resemblance in its physical properties to ma- 
terial of low organization, but, on the contrary, seems to be 
very pure and plastic. Second, the lymphatic glands present a 
very active cell-growth in that intermediate structure from 
which the lymph is regathered. And third, the lymph passing 
from the glands to the blood is a highly organized fluid, and 
contains the germs of the future corpuscles of the blood. 

382. If we examine the history and nature of certain diseases 
which markedly affect this system of vessels, we will see that 
the above propositions gains additional support. Let us take 
first the malignant growths ; it is now generally admitted that 
they are at first local; but that afterward the entire system is 
influenced in a peculiar manner, and frequently without the 
development of similar growths. It is conclusively proven that 
the so-called cancer-cells can not get into the blood through the 
veins, and if they should be taken up by the lymphatics (which 
is just as impossible, as they do not commence by open extrem- 
ities) they could not pass the first glands. So that Virchow, 
to give any reasonable explanation, had to suppose a cancer- 
fluid or juice, which was capable of absorption. Now it is clear 
to me that this heterologous formation developed in the normal 
connective tissues, and using its blood-vessels, lymphatics, and 
nerves, should obey, to some extent, the laws that govern nor- 
mal nutrition. We know that it does furnish the lymphatics 
with lymph, which at first passes the lymphatic glands freely, 
and always passes to some extent, and this material is the basis 
from xohich a portion of the blood is to be developed, that is, it rep- 
resents this growth in the blood in the same manner as the 
lymph from sound tissues represents those tissues. As the 
growth increases in size and strength its influence on the blood 
becomes more marked, until at last it gives us that peculiar 
condition termed the cancerous cachexia. 

383. Syphilis is another very marked example of the truth 
of these propositions. The poison always gains entrance 
through the lymphatics, and some of the earlier and more con- 
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stent phenomena are of this system of vessels and glands. I 
claim that the reason why the disease is so general, so obstinate, 
and causes such varied and sometimes fearful lesions of nutri- 
tion is, because it is a disease of the lymphatic system, and 
poisons the fountain from which the blood is drawn. I have 
made a number of examinations upon the cadaver in persons 
who were suffering from constitutional syphilis, and in every 
case I found perceptible lesions of the lymphatic glands. In 
one severe case, in which there was ulceration, nodes, and syph- 
ilitic psoriasis, there was not a sound lymphatic gland in the 
body. This person had died of the syphilitic cachexia. So 
confident am I of the correctness of these statements, that I will 
risk my reputation that no case of secondary or constitutional 
syphilis can be found in which disease of the lymphatic system 
is not present 

884. If we examine the matter closely, we will see that there 
is no other way in which we can rationally account for the con- 
tinuance of the disease as a permanent part of the life of the 
individual. The ordinary supposition that it is a morbid ma- 
terial in the blood, and governed by the same laws that control 
other animal miasms, is untenable; for it would be an excep- 
tion to the rule that after a longer or shorter time they are 
always removed by the excretory organs. On the contrary, we 
find that remedies that simply increase secretion do not influ- 
ence this virus, but, on the contrary, it requires remedies that 
influence the lymphatic system. So true is it that the lym- 
phatic system is the seat of the disease that many physicians at 
once examine certain parts of the body, to determine the con- 
dition of the glands, whenever a new case presents. A friend 
of mine claims that in a very extensive experience, extending 
over many years, he has never seen a case in which there was 
not enlargement of the occipital lymphatic glands. 

885. If we examine the history of scrofula, we will find ad- 
ditional evidence of the truth of our proposition. It is a 
lesion of the lymphatic system, and necessarily the formation 
of blood is influenced by it, but it is only when, from some ex- 
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citing cause, this lesion is greatly increased, that we have each 
marked impairment of the blood. I do not refer to scrofulous 
inflammation of the glands, for in this the deposit in and 
around the gland is evidently from the blood, and is not an ac- 
cumulation of lymph, as is supposed by some. It is the initial 
lesion that interests us — that which influences the formation of 
the entire mass of the blood and the nutrition of every tissue. 

386. To show the present want of knowledge on this sub- 
ject, and as a negative proof of the truth of my proposition, 
I will make two quotations, the first from Dr. John Hughes 
Bennett, when describing the pathology of exudation; the 
second from Mr. Paget, when speaking of scrofulous or stru- 
mous diseases. 

Dr. Bennett remarks: "Of the ultimate cause producing 
this difference in the formative power of the exudation we are 
ignorant, but legitimate reasoniug leads us to the conclusion that 
these changes and effects depend, not upon the vascular system, 
which is the mere apparatus for the production of exudation, 
nor upon the nervous system, which conducts impressions to or 
from this apparatus, and not on the texture which is the seat of 
the exudation, as that varies while the cancerous or tuberculous 
formation is the same, but upon the inherent composition or 
constitution of the exudation itself. On this point most pathol- 
ogists are agreed, and hence the supposed existence of various 
kinds of dyscrasise which originate in the blood, and as it is 
imagined, explain the different results produced. And here 
pathologists pause ; having traced the disease back to the blood 
they are content ; but they have not sufficiently taken into con- 
sideration that the blood itself is dependent for its constitution 
on the results of the primary digestion in the alimentary canal 
on the one hand, and the secondary digestion in the tissues on 
the other ; yet it must be evident to every physiologist that if 
it be the constitution of the blood which determines the consti- 
tution of the exudation, the causes which produce the latter 
must be sought in those circumstances which operate on the 
composition of the former fluid." 
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887. Mr. Paget, describing the scrofulous or strumous condi- 
tion, says : " It is, I fear, impossible to clear the confusion aris- 
ing from the interchanging use of these terms, or to define 
exactly the cases to which they should severally be applied ; but 
where the definition of terms is impossible, the next best thing 
is an understanding of their meaning according to general 
usage. ' Scrofula,' or ' struma/ then, is generally understood 
as a state of constitution distinguished in some measure by pe- 
culiarities of appearance even during health, but much more by 
peculiar liability to certain diseases, including pulmonary phth- 
isis. The chief of these ' scrofulous ' diseases are various wel- 
lings of lymphatic glands, arising from causes which would be 
inadequate to produce them in ordinary healthy persons. The 
swellings are due, sometimes, to mere enlargement, as froirt an 
increase of natural structure; sometimes to chronic inflamma- 
tion ; sometimes to more acute inflammation, or abscess ; some- 
times to tuberculous disease of the glands. But, besides these, 
it is usual to reckon as ' scrofulous ' affections certain chronic in- 
flammations of joints ; slowly progressive * carious ' ulcerations 
of bones ; chronic and frequent ulcers of the cornea ; ophthalmia 
attended with extreme intolerance of light, but with little if any 
of the ordinary consequences of inflammation ; frequent chronic 
abscesses; pustular cutaneous eruptions, frequently appearing 
upon slight affection of the health or local irritation ; habitual 
swelling and catarrh of the mucous membrane of the nose; 
habitual swellings *>f the upper lip." 

388. " Now these, and many more diseases of the like kinds, are 
among us, both in medical and general language, called scrof- 
ulous, or strumous ; but, though many o£ them are often coin- 
cident, yet it is very difficult to say what all have in common, so as 
to justify their common appellation. Certainly they are not all 
tuberculous diseases. Little more can be said of them than that 
as contrasted with other diseases of the same form and parts, 
the scrofulous diseases are usually distinguished by mildness and 
tenacity of symptoms ; they arise from apparently trivial local 
causes, and produce, in proportion to their duration, slight 
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effects ; they are frequent but not active. The general state on 
which they depend may be produced by defective food, with 
ill- ventilation, dampness, darkness, and other depressing influ- 
ences ; and this general state of the constitution, whether nat- 
ural or artificially generated, is fairly expressed by such terms 
as ' delicacy of constitution/ ' general debility,' ' defective vital 
power/ * irritability without strength/ Such terms, however, 
do not explain the state that they express, for they all assume 
that there are, in human bodies, different degrees of vital 
power, independent of differences of material, which is at least 
not proved." 

389. Now, if the reader will carefully examine the history of 
the affections named by Mr. Paget, and all those that come un- 
der the term dyscrasise, or, in common language, bad blood, 
he will not only see that they have something in common, but 
that they are clearly dependent upon a lesion of the lymphatic 
system. I do not think it necessary to give additional proof, 
preferring that the examination be made by the reader, for fre- 
quently a multiplicity of argument but obscures the important 
points of the subject. 

390. Conceding the correctness of the proposition, we find a 
new therapeutic study. For it is not those marked effects that 
we know by the name of emesis, catharsis, diaphoresis, etc., that 
reach these subtle processes of nature, but that more gentle 
action which influences and controls vital processes. Our 
present system of therapeutics may be compared to the scoring 
and hewing in the forest; it is rough and uncouth ; in the future 
it will be like the operations of the watch-smith, smooth and 
even, and having reference to the operations of the machine. 
While I would discard the rough action of the old system of 
medicine, I do not propose to go to the other extreme, and adopt 
infinitessimals, for there is a happy mean which gives the desired 
action of remedies. I do not propose to designate a treatment 
for these lesions, or name single remedies that act upon this 
system of vessels, for the subject is" not sufficiently studied ; 
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but I desire to point the way for such investigations, which 
I think will add much to the certainty of practice. 

391. The lacteals are not included in this description, as their 
office is very different, and there is but little resemblance be- 
tween the chyle which is carried forward by the one and the 
lymph of the other. Disease of this part of the lymphatic 
system would be associated with derangements of digestion, as 
we see in tabes mesenterica. 



CHAPTER VIII. 



LESIONS OP THE CIRCULATION OF THE BLOOD. 

392. As we have heretofore seen, a regular and uniform 
circulation of the blood is indispensable to the correct per- 
formance of every function of the body; consequently de- 
rangements of the circulation will prove a cause pf disease, and 
will form a part of a large number of affections. The lesions 
of the circulation, therefore, become a very important study, 
both as regards the cause and the cure. In all inflammations 
the lesion of circulation seems to be the basis of diseased action, 
aud in fevers it also seems to hold the most important place. 

393. To get a correct appreciation of the derangements of th^ 
circulation, it is necessary to study its several parts, and appre- 
ciate their relative value to the whole, and their influence on 
other functions. The heart is a powerful hollow muscle, and 
undoubtedly furnishes the largest amount of power for the cir- 
culation. The arteries have a distinct muscular coat, which,, 
contracting on the wave of blood, adds additional force. Be- 
yond this we know but little, as we can not determine any 
structure in the capillaries that would aid the movement of tho 
blood, and we can not for a moment entertaiu the idea of attrac- 
tion, which has been urged as an explanation of capillary circu- 
lation. The venous circulation is undoubtedly dependent upon 
the action of the heart (suction), upon muscular contraction in 
the course of the veins, and possibly to some extent upon th^ 
inspiratory movement of the chest. 

894. It is principally under the influence of the vegetative 
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(sympathetic) system of nerves, and is subject to all the laws 
governing muscular motion. Thus it will be perfect if there is 
normal nutrition of its own muscular tissues, and good inerva- 
tion. It will be imperfect when its nutrition is impaired, and 
present great changes of function from deranged innervation. 

395. The heart, arteries, and veins, which we can see and ap- 
preciate, are usually thought of when the circulation is spokeu 
of, but the most important processes of life are in that system of 
vessels beyond this, and which we can only perceive by the mi. 
croscope. The capillaries are the vessels which come into rela- 
tion with the tissues, and the various functions of nutrition, 
secretion, and innervation. These vessels, though all micro- 
scopic, vary very greatly in size, from the twenty-five hundredth 
$art of an inch to the fifteen thousandth of an inch in diameter. 
The smaller ones carry the liquor sanguinis only, and are 4 
only visible when distended. That they are very numerous is 
proven during the progress of an inflammation, when large 
numbers of them become so dilated as to receive red discs. 

896. So abundant is this distribution of capillaries, that the 
intercapillary spaces exceed the diameter of the vessels but very 
little, so that, taking any given tissue, we can say that its sub- 
stance is to a very considerable extent capillary blood-vessels. 
I have been accustomed to give my classes an idea of the mi- 
nuteness of this circulation, and its magnituae as a whole in 
this way: "It is very certain that the intercapillary spaces 
are so small as never to be perceptible to the naked eye; if, 
therefore, a man was divested of all other tissues, leaving the 
capillaries intact, we should not be able to detect by sight that 
there was anything gone. If the capillaries make one-third or 
one- fourth part of the soft structures, it gives a very minute 
distribution of blood. And if this can be appreciated, derange- 
ments of the capillary circulation will be seen to have great 
significance as a part of diseased action." 

397. The classification of Dr. Williams is very convenient, 
but I have found it impossible to be governed by it heretofore, 
but on this subject we will use it as a basis to direct our studies. ^ 
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Referring to the introduction, the whole classification may bo 
seen, but we have only use here for one part : 



Deficient in quantity f General. 
Anaemia. \ Partial. 



to 

a 

2 



ExoessWe in quantity 
Hyperemia. 



Peryerted in quality 
— Caohnmia. 



General — Plethora 



Partial — Local hy- 
peremia. 



1 Increased 
*S .2 —Sthenic 

£ § Diminished 
^ — Asthenic 
p Increased 
*g — Determination 
3 of blood 

2 Diminished 
'5 — Congestion 

•5 Partly inoreas'd f Inflamm*-" 
'£ Partly dimin. \ tion. 



398. We have already considered the defect, excess, and peri 
version of the blood, and will, therefore, confine our atten- 
tion entirely to the lesions of circulation. I do not recog- 
nize an excess of blood as a cause of disease, nor as a part of 
disease, but rather as an addition to life or the power of living. 
And it is only when the blood itself becomes impaired, or its 
circulation deranged, that we recognize such excess in diseased 
action. We may restrict the term hyperemia, however, to the 
blood in circulation, and may, therefore, recognize a general as 
well as a local hyperemia. 



GENERAL HYPEREMIA. 

399. Using this term strictly with reference to the circula- 
tion, and not to the total amount of blood, we recognize two 
conditions, which may be named active and passive. An active 
general hypercemia is that condition in which the blood is circu- 
lated freely and rapidly, so that each individual part receives a 
larger amount of blood in a given time than it does in health ; 
while a passive general hypercemia is that condition in which 
there is a sluggish capillary circulation, and in consequence of 
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this there is in these vessels a larger amount of blood than in 
health. 



400. Active General Hyperemia. — That vascular excitement 
that forms so promiuent a part of fever is the best example of 
active general hyperemia. In this case the heart beats fre- 
quently, the arteries give their aid, and the result is a free and 
rapid circulation of the entire mass of the blood. Of course 
there iB great variation in this ; in some cases, when the heart 
contracts forcibly, there is a greater amount of blood poured 
through the capillaries with a pulse at 100 beats per minute, 
than in other cases where it is 140. 

401. We recognize two conditions leading to this active cir- 
culation. The first is undue excitation, leading to an expendi- 
ture of real force, but it is always of slight duration. It is the 
condition we observe in anger, or any sudden excitement, and 
£pvee a proportionately increased power for the time being. 

We see it in many cases of evanescent fever (febricula), and 
occasionally in the symptomatic fever attending cold or an in- 
jury. Usually it gives the increased circulation in the first 
etage of a sthenic fever or inflammation. 

402. In the second case the rapid circulation is but the evi- 
dence of debility. The heart contracts more frequently because 
it has lost power, and just in the ratio of this loss. In many 
of these cases the active hypersemia is apparent, not real ; even 
though the heart beats forcibly and frequently, a smaller quan- 
tity of blood is circulating through the capillaries. The recog- 
nition of this point I consider of especial importance in the 
pathology of fever, for upon this is based the restorative plan 
of treatment. 

408. It is not necessary to inquire in this place why the heart 
is thus influenced ; we know the fact that the febrile poison, 
when introduced into the blood, first depresses all the powers 
of life, und that this depression is antagonized by that reaction 
that is known as fever, of which the excited circulation is a 
prominent part. Increased respiration, oxygenation, and com- 
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bustion attend it, and will finally, as we believe, remove the 
poison from the blood. Still we think there is a better means 
of attaining the same end. 

404. With an activ^ circulation there is usually excitation of 
the nervous system, and undue expenditure of nerve force, and 
one reacts upon the other to increase the lesion of each. There 
is also arrest, to a greater or less extent, of the processes of di- 
gestion, nutrition, and secretion, and these seem to be depen- 
dent to a very great extent upon the derangement of the circu- 
lation, for they can not be re-established while this exists, and 
they can be restored when it is corrected. We may say, then, 
that this lesion of circulation forms the basis of fever, that 
all other morbid phenomena are to a considerable extent de- 
pendent upon it, and that a correct treatment looks to the cor- 
rection of this at first, without which nothing else can be done. 
To state the matter in a different form : if it is necessary to 
restore secretion from the skin, kidneys, and bowels, and place 
the stomach in condition to take food, it is first required that 
this abnormal excitement of the vascular system be con- 
trolled. 

405. Treatment. — Where there is a temporary excitation, with 
real increase of power, we find that cold affusion, a saline 
cathartic and duretic, with a spare diet, answers an excellent 
purpose. Or in the case of sthenic fever or inflammation, a 
nauseant may be given, and continued to complete relaxation 
and sedation. Or in the same case the special sedatives verat- 
rum and gelseminum may be given so as to produce their toxic 
effects — complete relaxation and consequent sedation. 

406. In the second and far more numerous class of cases, the 
excited action of the heart and rapid circulation is an evidence 
of debility, and I object decidedly to any means which will still 
further impair vitality. On the contrary, I use remedies which 
give increased power to the heart to circulate the blood, and 
remove obstructions to its free circulation. I have taught for 
many years that the medicinal action of the special sedatives. 
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aconite, veratrura viride, and digitalid, was to increase the 
power of the heart to circulate the blood, and jnst in proportion 
as it gained power would there be a reduction in the frequency 
of the pulse. I have tested this matte£o thoroughly, that I 
think there can not be a doubt of its correctness. Within the 
past three years it is generally admitted that digitalis is a tonic 
to the heart, and some claim that it is the most certain as well 
as the most powerful agent that can be employed. 

407. Observe the influence of small doses of aconite and ve- 
ratrum on the circulation during a fever. There is no sudden ' 
bringing down of the pulse as when veratrum is given in large 
doses, as indeed we could not expect, for tone and strength are 
not speedily imparted. But, on the contrary, we observe a very 
gradual influence to the amount of five beats in each twenty- 
four hours, and with a proportionate diminution of tempera- 
ture as shown by the thermometer, and relief from many 
unpleasant symptoms attending the rapid circulation. The 
pulse is never reduced to seventy, sixty, fifty, or forty beats per 
minute, as we are so often told by those who recommend 
veratrum in large doses. But this gradual decline continues 
until it is but five or ten beats above the normal standard, 
where it remains stationary until the fever is overcome. 

408. It will be further observed that as the pulse declines in 
frequency it gains in strength, and there is really a more vigor- 
ous as well as a more equal circulation of blood. I claim that 
the sedatives increase the power of the heart at the same time 
that they remove obstruction to the free circulation of the blood. 
This is in direct opposition to the common opinion that they 
prove sedative by depressing the power of the heart. There is 
no doubt that we have to some extent a double lesion. JNot 
only is there a failure of power in the heart and arteries, but 
there is also a failure in the capillary system which impedes the 
free passage of the blood. We may call it an atony of the 
walls, a want of resiliency; they dilate before the current of 
blood, and the simplest experiments in passing fluid through a 
vulcanized rigid rubber tube, and a thin, elastic one will be con- 
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elusive as to the importance of this defect. Now the capillary 
circulation is under the influence of the sympathetic system 
of nerves, as is the heart and larger vessels, and a remedy that 
will influence one wi^nfluence the other. Admit this propo- 
sition and see where we are placed ! If the common doctrine 
of sedation is true, then the remedy which temporarily depresses 
the action of the heart enfeebles the capillary system of vessels, 
and renders it difficult for the blood to pass through them. If 
you are ever so unfortunate as to see a case of poisoning by 
veratrum viride, you will see as marked evidence of this ob- 
structed capillary circulation, as in a case of cholera, or take 
that partially toxic action which reduces the pulse in a couple of 
hours to fifty beats per minute, and there will be no mistaking 
this feature. 

409. On the contrary, if in medicinal doses they increase the 
power of the heart and arteries acting through the sympathetic 
system of nerves, through the same channel, they will give 
strength to the capillaries, and thus aid in the free passage of 
blood through them. They do not overstimulate and thus 
lead to subsequent exhaustion, but their influence is quiet and 
leads to better nutrition, and hence to an increase of power. 
As a patient is kept under the influence of these remedies we 
find a real increase of power, and the tendency to excited action 
grows less and less. These effects of aconite and veratrum may 
be obtained in chronic diseases, and are fully as marked as from 
digitalis. 

410. It is reasonable to suppose that the impairment of nu- 
trition and secretion is principally dependent upon the derange- 
ment of the capillary circulation rather than upon the excitation 
of the heart and larger vessels. And we can readily see why 
these functions should be arrested in fever. As the re-estab- 
lishment of secretion and nutrition are the principal objects of 
treatment, and indispensable to recovery, the reader will be en- 
abled to place a proper value on those remedies that correct 
this lesion. 
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411. Passive General Hyperemia. — With the views I have 
just expressed in regard to the capillary circulation in actfite hy- 
peremia, it will be difficult to define this class of cases. Indeed 
we will find in practice that it is sometimes difficult to deter- 
mine those in which there is the ordinary free circulation of 
fever, and those which have the retarded circulation that we 
might term capillary congestion. Every practitioner recognizes 
such a distinction, and speaks of the latter class as congestive; 
it is this condition that I wish to designate by the heading. 

412. In this case, as in the preceding, there is a real loss of 
power in the heart and arteries, and in consequence of this, and 
in proportion to it, we have an accelerated action — frequent 
pulse. In some cases this accelerated actiou is forcible, as in the 
active condition, but in the more marked cases there is evidence 
of feebleness in both heart and arteries. We notice as soon as 
the finger is placed on an artery that the impulse of the heart 
is weak, and the soft, open character of the pulse shows the 
debility of the artery. 

413. But it is not so much with the heart and larger vessels 
as with the capillary system that we are concerned, as it is here 
there is the greatest lesion. Those minute vessels have so lost 
their resiliency that the current of blood through thorn is very 
sluggish, and in the severer cases, and for some time preceding 
death, it almost entirely ceases in some parts. In this class of 
disease we notice an increase of this in certain organs and parts, 
as of the brain, lungs, liver, kidneys, etc., and these parts are 
said to be congested. Now, the general capillary congestion 
is the same in kind, and differs only in degree from the local 
lesion. 

414. The symptoms of this condition are those of inaction 
or loss of functional activity. There is not the same amount 
of heat developed, and this is especially wanting in parts dis- 
tant from the center of circulation. Waste of tissue as well as 
its removal is also retarded or entirely arrested, and the tissues 
die in their place and are not removed. An inactive condition 
of the nervous system is a marked feature, giving that dullness 
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and hebetude in which the patient does not seem to realize his 
condition, or care whether he lives or dies, and which finally 
passes into coma or complete unconsciousness. 

415. Treatment. There are three plans of treatment which 
may be employed in these cases, and each of them offers some 
advantages. In the first we endeavor to arouse the nervous 
system, and, by a powerful action upon some one organ or part, 
and from this op the general system, overcome the capillary 
congestion. The most efficient means of this class is the use 
of emetics. A thorough, active emetic will almost invariably 
stimulate the sympathetic nervous system to action, and for the 
time being, at least, will give a free circulation. For this pur- 
pose it is frequently employed in congestive fever, in malignant 
variola, rubeola, and scarlatina, especially in those extreme 
cases in which the eruption fails to appear, or where there has 
been a retrocession. It is a very certain means, and one which 
should not be neglected in severe cases. Acting in the same 
manner, but with much less influence, cathartics are sometimes 
administered for the same purpose. To be effectual they need 
to be stimulating, and so combined as to influence the entire 
intestinal tract. Counter-irritation is also employed in this first 
plan, and though feebler than either of the other means named, 
it can readily be associated with them. 

416. The second plan of treatment is the internal and ex- 
ternal use of stimulants, the object being to arouse the nervous 
system, and through this obtain a better circulation. Alco- 
holic liquids, with some of the vegetable stimulants, are gener- 
ally employed for this purpose, and as a special stimulant to the 
nervous system quinia and strychnia. The external means 
consist in the use of dry-heat, friction, and the application by 
friction or otherwise of topical stimulants. 

417. The third plan proposes, by the use of specific medicines 
actiug through the sympathetic system of nerves, to restore the 
capillary circulation. I have already stated that the action of 
aconite and veratrum in small doses had this influence, and in 
the milder cases they will be sufficient. They may also be con- 
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ueoted with the means named in the second plan, and together 
will make a very efficient means. There are four remedies that 
exert a more marked influence than these, and may be appro- 
priately called specifics; but one of these — belladonna — has 
been thoroughly tested, so that we can apply it in practice. 
firown-Sequard first determined this influence of belladonna, 
and described it as causing contraction of capillary blood* 
vessels. A large clinical experience by -many observers 
has proven the correctness of his conclusions, and I employ 
belladonna for capillary congestion with as much certainty 
as I use quinia for ague. 



LOCAL HYPEREMIA. 

418. We will use the term hyperemia in the same sense as 
having reference both to the total amount of blood and the 
amount in a part in a given time. Local hyperemia may be 
active or passive : the first is known as determination of blood, and 
the second as congestion. 

419. Determination of blood. — When we speak of determina- 
tion of blood we recognize that condition in which there is an 
active circulation in the part, with an increased quantity of 
blood. In other words there is an increased circulation to, 
through, and from the part. The cause of determination of 
blood is an irritation of the part itself, according to the old 
latin maxim ubi irritatio ibi fluxus. It bears a very close rela- 
tionship to inflammation, as it has the same cause, and always 
forms the first part of that lesion. Any irritation of a part will 
give rise to this derangement of the circulation, and of course 
its intensity will be proportionate to the cause. 

420. If we examine this process in the web of a frog's foot, 
we will find it composed of the following parts. (The method 
I adopt in these examinations is to place the web on glass, and 
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confine it in the usual way by cork, and use dilate acetic acid 
with a camel's-hair pencil to produce the irritation.) Immedi- 
ately following the application of the irritant the capillaries 
contract, and if care is used not to produce too great an effect 
this contraction is very marked, and forcibly illustrates the 
fact that the capillaries are capable of contraction and dilata- 
tion, as was described in the previous section. This contrac- 
tion is brief, but even while it lasts we observe a hurrying 
forward of the blood to the part, and the red discs move more 
rapidly through the capillaries. Soon, however, the contrac- 
tion ceases, and the vessels become larger than they were in 
health. The acceleration of the blood still increases, and we 
observe the arterial twig pulsating more forcibly, and sending 
a larger and more rapid stream into the part. And in each 
capillary there is not only an increased quantity of blood, but 
the current seems excited, though if we watch it carefully we 
will find the current is not more rapid than in health; in many 
cases, indeed, it is less. Still, from the dilatation, a larger 
amount of blood is passing through the capillaries, and the 
veins gatheriug it up convey it away. As there is an in- 
creased number of red discs in the part it seems flushed or 
reddened. 

421. When the determination is but slight there is always 
an increase of function, but when marked there ia no normal 
functional activity. But in place of this we have an excita- 
tion, marked by increased heat and increased innervation. 
Occasionally there is an overaction of an organ or part that 
may be confounded with normal function, as when there is 
diarrhea from determination to the intestinal canal, increased 
flow of urine from determination to the kidneys, etc. But if 
these discharges are examined, it will be found that they do not 
represent functional activity. 

422. In the treatment of disease we excite moderate determi- 
nation of blood to increase functional activity. Thus the stim- 
ulant diaphoretics increase secretion of the skin because of their 
power to increase the quantity of blood circulating in it, and 
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many diuretics and cathartics act in the same manner. We 
improve the appetite and digestion by such remedies as stimu- 
late an increased circulation of blood in the stomach ; and we 
gain better or at least more active innervation by the employ- 
ment of remedies that cause slight determination to the nervous 
centers. It is important to thoroughly understand this point, 
as a majority of remedies influence special parts by their power 
of stimulating these parts and increasing the circulation. 

428. When determination of blood continues for some time 
the part becomes greatly enfeebled, and as its nutrition has 
been impaired or suspended during this time, its complete 
recovery is tardy. Occasionally ajlux occurs from this cause, 
and by Us continuance protracts the exhaustion. We have ex- 
amples of this in diarrhea, and in some cases of diabetes insipi- 
dus. Dropsy also results from the same cause. Indeed, in this 
case the dropsical effusion from serous membranes commences 
and continues during the determination. Possibly a majority 
of cases of dropsy of the cavities has this cause, and recogniz- 
ing it, the irritation and determination are arrested as a prelim- 
inary to removing the effused fluid. 

424. In some cases determination of blood is the cause of 
hemorrhage, the increased amount of blood in the part causing 
its vessels to give way. We see examples of this in menorrha- 
gia, epistaxis, hematamesis, and occasionally in hemoptysis. 
These causes may usually be recognized by the excitation of the 
part previous to the discharge of blood, and by the active char- 
acter of the hemorrhage. Recognizing its cause, our remedies 
will be directed to a removal of the irritation and increased 
circulation. 

425. Treatment. — The older methods of practice were based 
almost exclusively upon the theory of revulsion, and by pro- 
ducing an excitation of some other and lees important part, it 
was expected to draw the blood away from that originally af- 
fected. Thus a brisk cathartic, rubefacients, and vesicants 

acted alike in this direction. Depletives were also regarded as 
15 
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important, and in the oldeu time blood-letting was the chief of 
these as it was the most effective. Free purgation, with diure- 
sis acted in the same manner, and in severe cases usually fol- 
lowed the drawing of blood. 

426. As regards local measures, there seems to have been no 
settled plan of treatment Cold and hot applications would 
be made in similar cases, and alternated in the same case, pro- 
viding the first used did not seem to answer the purpose. In 
the same manner stimulant and sedative applications would be 
employed and alternated. The local medication was aud if 
purely empirical, and that the poorest kind of empiricism, be- 
cause it is not based upon continuous success. 

427. The simplest plan of treatment in these cases, and, as I 
believe, a rational practice, is to place the patient upon small 
doses of aconite and veratrum, and by the use of external stim- 
ulants and beat restore a normal circulation to the extremities 
and surface; with an equal circulation tbe determination is cer- 
tainly at an end. Following this, excretion should be promoted, 
and, if necessary, remedies given to act upon the three princi- 
pal emunctories. In some cases we have special remedies to 
control determination, as when to the brain we administer gel- 
seminum. I think this remedy is as specific in irritation and 
determination of the blood to the brain in children, as quiniais 
in ague. The local means will vary in different cases, but as a 
general rule mild sedative applications are preferable. 

428. Congestion. — Passive local hypercemia, or congestion, is 
that condition in which there is a larger amount of blood in a 
part with its motion impaired. There are three causes that 
may give rise to congestion, and many times the success of 
treatment will depend upon determining which of these has 
caused it. First, it may be caused by an irritation of a part, 
aud the part being previously enfeebled, or enfeebled by the 
acting cause, prevents that free circulation characteristic of de- 
termination, and theuce capillary stasis. In this case the irrita- 
tion determines a larger amount of blood to the part, but it 
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does not pass freely through it. Second, it may be produced 
from simple debility of a part, without other change in the cir- 
culation ; in this case there is simple stagnation of blood in the 
dilated capillaries. It may be expressed in this way : A normal 
amount of blood being sent to a part, it circulates slowly 
through it, the dilated capillaries being constantly filled with 
blood. In the third case the congestion is dependent upon an 
obstruction to the circulation from a part, as when veins are 
pressed upon by growths, or inflammatory exudation, or, as we 
occasionally witness, by the gravid uterus ; in this case the con- 
gestion is mechanical. 

429. In the first two, which furnishes the real congestion as 
we meet with it in disease, it will be noticed that debility of the 
part is a prominent element ; indeed, congestion can not exist 
without it Necessarily with this capillary debility there will 
be impaired or suspended nutrition, and impaired or suspended 
function; and as the congestion increases there is molecular 
death of the part without renewal, and also impairment of the 
vitality of the blood. 

430. When we view a congested part with the microscope, 
we do uot find an increased flow of blood to it, through it, and 
from it, as in determination; but on the contrary, the capilla- 
ries seem more dilated, and at points somewhat sacculated, and 
they are filled to repletion with blood that has a very slow 
movement. In determination we recognized an activity of 
movement other than that which carried the red corpuscles 
through the vessels; it might be compared to a freshet in a 
rapid stream, in which there was a turbulence in the current, 
and a passing from side to side, and occasional eddying of 
the floating material in addition to the forward movement. 
In congestion we are reminded of a sluggish stream when filled 
by receut rains ; we see that the stream is full, but have diffi- 
culty in determining the direction of the current until after we 
have observed it for some time. 

431. Fluxes are common from this condition of the circula- 
tion. We have roost marked examples of this in asthenic 
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diarrheas, where the discharge is almost wholly dependent 
upon this impairment of the capillary circulation. We have 
another example in the profuse discharges of mucus which 
attend congestion of the Schneiderian mucous membrane, and 
occasionally from the bronchial and intestinal mucous mem- 
branes. 

432. Hemorrhage also has its origin many times in congestion, 
though I can not agree that there is an osmosis of blood from 
the vessels. I think it conclusively proven that hemorrhage 
is always from ruptured vessels, as there are no natural open- 
ings or interspaces in the walls of blood-vessels through which 
the red corpuscles could pour. Congestion favors hemorrhage 
because the vessels are enfeebled, and there is increased pressure 
from the volume of blood, and in consequence of this they are 
ruptured on free surfaces. It is only in extreme cases that we 
find hemorrhage when the capillaries receive support on all 
sides from the tissues, and in these somatic death is progressing. 
We have examples of this in purpura hemorrhagic in the 
severer cases of scorbutis, and in the advanced stage of fever in 
the formation of petechia. 

433. Dropsy is very frequently dependent upon congestion. 
The stasis of blood in the capillaries is the very coudition that 
favors exudation of water, for the vessels are relaxed and filled 
to repletion, and while there is the same force exerted in the 
propulsion of blood, they have neither the power to resist it 
nor to aid its motion through to the veins. All asthenic drop- 
sies are associated with this condition of the circulation, and a 
rational treatment looks to the re-establishment of a normal 
capillary circulation. If this can be done, the vessels are placed 
in condition to reabsorb the effused fluid, at the same time that 
further effusion is stopped. 

434. The symptoms of congestion are usually quite plain. In 
addition to loss of function, there is a feeling of weight and op- 
pression of the part, and if there is pain, it is dull, heavy, or ten- 
sive. There may or may not be an increase of temperature; 
usually in extreme cases the temperature is much lessened. 
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485. Treatment. — The treatment of congestion will vary ac- 
cording to the cause, and the part affected; but in its general 
outline it will be the same in all cases. An increase in the 
quantity of blood in one part necessitates a deficiency in some 
other, and we would, therefore, expect that if we could equal- 
ize this, the congestion would be at an end. A laugh will not 
deter me from applying this term to the circulation, for it is 
one of the simplest and best established facts in therapeutics ; 
indeed, the principal use of counter-irritation is based upon it 

486. We have some very familiar examples, and those who 
laugh may very easily test the matter on their own persons. A 
person is suffering from congestive headache, and invariably 
the feet and legs are cold ; in such case the use of a stimulant 
foot-bath for half an hour gives relief, and, very evidently, by 
restoring the circulation to the lower extremities, where it was 
lacking, and thus removing the blood from the head, where it 
was in excess. A patient is suffering from congestive (asthenic) 
diarrhea; the extremities, and sometimes the whole surface, is 
cold from feeble circulation. One of the most efficient plans of 
treatment is, to place a sinapism over the abdomen, stimulants 
to the extremities, and dry heat to the whole surface. Jiist so 
soon as a normal circulation is restored to the surface and ex- 
tremities in this case, the diarrhea is checked. When the con- 
gested part is superficial, the use of stimulants and rubefacients 
immediately over it is sufficient, in mild cases, for its removal. 

437. Where some important part or organ is suffering from 
recent and severe congestion, we prefer those means which will 
arouse the entire circulation, and by getting a vigorous actiou 
of the heart, and free distribution of blood through other parts, 
we relieve the congested organ. The most efficient means in 
this direction is the use of a prompt and thorough emetic. It 
should not be given so as to simply produce nausea and retch- 
ing, as is so common, but that forcible expulsive effort which 
thoroughly empties the stomach, and, in most cases, causes a 
discharge of biliary matter. Wherever a congestion may be, 
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if recent, this means will relieve it if it is possible for the pa- 
tient to recover. 

438. The specific remedies for congestion, thus far, are two in 
. number — belladonna and lobelia. We have a very marked ex- 
ample of the action of the first in congestive headache, which 
is speedily relieved by small doses of the remedy. Its local ac- 
tion in this direction is pretty generally recognized, and we find 
it recommended in those cases in which the circulation is slug- 
gish and feeble. We have a marked example of the action of 
lobelia in congestion of the lungs in infants, which it speedily 
relieves. In congestion of the lungs in the adult, eveu those 
severe cases known as pulmonary apoplexy, I have seen a single 
dose of a teaspoonful of a tincture of the seeds give prompt 
relief. jjts local application is just as satisfactory, and shows 
clearly the specific character of the medicine. 

439. We have heretofore (418) seen that in that general torpor 
of the circulation that we designated as passive general hyperemia 
there was also a tendency to special congestions. It was that 
condition that gave general dropsy, and such condition is ob- 
served, to some extent, in all passive dropsies. In such cases, 
those means which will invigorate the entire circulatory system 
are of marked importance. Not only do we desire to stimulate 
absorption of the fluid, but by giving the patient an appetite, 
restoring his digestion, and renewing his tissues, we expect to 
place him in such condition that it will be impossible for a 
dropsy to occur. 



CHAPTER IX. 



INFLAMMATION. 

440. We study inflammation in connection with derange- 
ments of the circulation, because it forms the principal part of 
the lesion, and upon which all the other phenomena seem to 
be based. Dr. Williams defines an inflammation as a local hy- 
peremia, with the movement of the blood partly increased and partly 
diminished, and in so far as the lesion affects the capillary circu- 
lation the definition is correct We must look beyond this, 
however, for this change in the circulation occurs in tissue which 
has an inherent vitality, and which is easily influenced by 
change of condition ; and it is not really the condition of the 
circulation that we care for, but the condition of the tissue in 
which the lesion occurs. 

441. I think I do not err in stating that simple lesion of func- 
tion or circulation will not produce inflammation, but there 
must be a change in the tissue itself, either effecting its nutri- 
tion or its waste. And it is this change in the condition of the 
tissue that occasions the derangement of circulation, as well as 
all the attendants and consequences of it. In surgical practice 
we constantly observe the evidence of this. It is the injury to 
tissue that causes inflammation, whether the injury be purely 
mechanical or the result of other disease. In confirmation of 
this view, I will make a quotation from Virchow : 

"Irritation must, I believe, be taken as the starting-point in 
the consideration of inflammation, and it is because Broussai6 
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and Andral regarded the matter in this light, that I consider 
the views advanced by them to be the most correct. We can 
not imagine inflammation to take place without an irritating 
stimulus, and the first question is, what conception we are to 
form of such a stimulus. 

u We have already seen that the irritation may, in general, be 
traced to one of three different sources, according as it is a 
functional, nutritive, or formative irritation which has taken 
place. Now, there can be no doubt but that functional stimuli 
do not play an essential part in inflammation, and for the sim- 
ple reason that — a point upon which all the more recent schools 
at least are agreed— to the four characteristic symptoms Usion 
of function must be added. 

" If there be a disturbance of function in inflammation, this 
presupposes that the inflammatory stimulus must be of such a 
nature as to cause changes in the composition of the part which 
render it less capable of performing its functions. Nobody 
would expect a muscle which is inflamed to perform its func- 
tions normally; every one supposes that the contractile sub- 
stance of the muscle has thereby experienced certain changes. 
Nobody would expect an inflamed gland-cell could secrete nor- 
mally, but we should look upon the disturbance of secretion as 
a necessary consequence of the inflammation. Nobody eould 
expect an inflamed ganglion-cell or nerve to discharge its func- 
tions, or normally to respond to stimuli. The conclusion, there- 
fore, that must in accordance with the commonest experience 
be necessarily drawn from all this is, that changes must have 
occurred in the composition of the cellular elements altering 
their natural functional power. Such chauges, when they oc- 
cur after the application of stimuli which are not powerful 
enough to destroy the parts at once, or to exhaust their func- 
tional power, are only possible when the stimuli are either nu- 
tritive or formative. And in fact this conclusion is confirmed 
by what occurs in inflammation. For, nowadays we find the 
view is already pretty generally spread, that in inflammation 
we have in the maiu to deal with a change in the act of nutri- 
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tion, nutrition being here indeed regarded as embracing the for- 
mative and nutritive processes." 

442. If now we examine that form of the disease that is 
classified as idiopathic in contradistinction to surgical, we will 
find additional evidences of the truth of these views. An iu- 
flammation of the lungs is caused, as is said, by cold ; that is 
he has been exposed to sudden alterations of temperature, 
which enfeeble circulation in the skin, diminish its secretion, 
and cause this blood to accumulate in the lungs. What is the 
initial lesion here? Certainly it is not difficult respiration, nor 
derangement of the nervous function, but it is a change in the 
nutrition and waste of the elemental tissue. From this springs 
the changed circulation, and innervation, and other parts of an 
inflammatory process. The injury to this part is just as real, 
though not visible to the naked eye, as an incision with the 
surgeon's knife. 

443. The initial lesion is the same, no matter where the in- 
flammation may be situate, or the cause that produced it. It is 
always and necessarily of the tissue itself, and we only gain a 
proper appreciation of it when we think of the ultimate ele- 
ments of tissue — the formative cells — and when we trace the 
various steps in its progress and ending, we will find them hav- 
ing reference to, or rather involving these elemental structures. 

444. Any cause by which cell-growth may be influenced is a 
possible cause of inflammation. Even those agencies that in 
moderate degree on the sound body exert such influence as 
conduce to normal nutrition, may, if increased or the condition 
of the body be changed, cause this lesion. In a majority of 
cases, we can readily recognize the cause that has impaired the 
vitality of tissue, because it is palpable to our senses, but as 
there are many influences that affect nutrition and waste that 
are impalpable, we must not ignore them because we can not 
see or feel them. 

445. Irritants that induce inflammation may be divided into 
three classes, vital, chemical, and vicchanical, and each of these 
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may be appreciable tb the senses, or maybe beyond this, unlesb 
aided by artificial means. We term those irritants vital which 
only influence living tissues, in contradistinction to those which 
effect a change whether the matter be living or dead. In this 
class are included all local stimulants, rubefacients, and vegeta- 
ble vesicants, as mustard, capsicum, the essential oils, canthari- 
des, etc., for these exert no influence on dead tissue, or indeed 
upon any organized matter. In the same catalogue we would 
have to place some of the animal poisons, as the bite and sting 
of certain insects; but it would not include such poisons as that 
of the serpent and mad-dog, or the specific animal poisons of 
small-pox, scarlatina, etc., as these set up a chemical change in 
dead as well as living matter. A chemical irritant is one 
which influences organic matter under all conditions, combin- 
ing with it, or tending to alter or decompose it, as the stronger 
acids, alkalies, and various corrosive suits. A mechanical irri- 
tant is one that injures or breaks down tissues; the finest point 
of steel produces irritation in this way as much as the surgical 
instrument. 

446. There is one class of vital irritants that deserve special 
notice, because their influence is so common, and they prove 
such frequent causes of inflammation. I allude to cold and to 
various animal matters, the product of waste within the body. 
As we have noticed heretofore, cold is the most frequent cause 
of idiopathic inflammation, and there is no doubt that its prin- 
cipal action in this direction is an impairment of nutrition. 
Congestion would seem to be the first result of the cold, and 
from this the impairment of nutrition. There is no doubt of 
the Tact, however, that there is this impairment of cell-growth, 
or really of the cells already grown, and there are molecules 
of tissue that have their vitality entirely destroyed by this 
cause. The products of waste may excite inflammation in the 
same manner; their presence as dead matter is an irritation to 
the living tissue, while their decomposition in contact with 
these ultimate forms must also prove irritant. I would not be 
understood as claiming that an inflammation was necessary for 
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the removal of this impaired or broken-down tissue, for it is 
not. But there must be an increased activity to remove the 
material, and in exceptional cases, when once started, it con- 
tinues without control. 



447. Phenomena of inflammation. — We study the phenomena 
of inflammation to the best advantage if we can realize the 
anatomy and physiology of the capillary circulation, and the 
relation it bears to the other parts of a tissue. We desire to 
call to mind first, the minuteness of its distribution — that the 
intercapillary spaces are not larger than the capillaries them- 
selves, and thus a tissue is but a plexus of blood-vessels. Nu- 
trition and waste are so dependent upon this circulation, that 
they are to a greater or less extent suspended by its derange- 
ment. All functional activity is also dependent upon it, so that 
when changed as in inflammation this also ceases. 

448. The changes in the capillary circulation are readily 
studied under the microscope, and the web of a frog's foot is 
used as being most convenient. If to that portion in the 
field of the microscope a minute portion of acetic acid is ap- 
plied, a real inflammation is developed. Immediately on the 
application of the stimulant the capillaries contract; but this is 
momentary, and sometimes is so evanescent as not to be no- 
ticed. Following this these vessels are seen to dilate uutil they 
become larger than they were in health, and now we see the 
arterial twig pulsating more forcibly, and carrying a larger 
amount of blood to the part. The capillaries have a larger 
amount of blood, and it is in active motion, not only forward, 
but eddying from side to side. We notice further that certain 
new vessels are developed, very minute, and passing the red 
discs with considerable trouble; these were the minute capil- 
laries that in health received liquor sanguinis only. As this 
disturbance continues we notice that certain portions of the 
walls of the capillaries seem to give way to the impulse of 
blood, and they become very irregular in outline and diameter, 
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and in some cases markedly sacculated. Thus far we have de- 
scribed the lesion as one of determination of blood. 

449. But going beyond this we observe greater irregularities 
of size, but more especially that the white corpuscles float at 
the side of the stream, and tend to get stranded. Soon, at the 
central point where the irritation was greatest, they attach 
themselves to the wall of the vessel, and form a promontory 
around which the red corpuscles go in single file, even elongat- 
ing themselves to crowd past. The circulation seems more 
sluggish, and though the red corpusles still pass through, yet 
there is much eddying and to and fro movement. Finally, they 
no longer pass out of the vessel, but move backward and for- 
ward and from side to side, and others being forced in from 
the arterial side, the capillary becomes quite full and red, and 
soon the motion of the blood ceases entirely. Thus the arrest 
of capillary circulation goes on from the center until the boun- 
daries of the inflammation are reached, where we find the 
movement of the blood preter naturally active as in determina- 
tion. 

450. Thus an inflamed part consists of a larger portion where 
the capillary circulation is entirely arrested, and a zone where 
its activity is greatly increased. Though we observe all of 
these processes in the frog's foot in the course of one or two 
hours, we are not to suppose they progress so rapidly iu ordi- 
nary inflammation, or that there is an entire arrest of circula- 
tion in a large part — as, for instance, a lobe of the lung. On 
the contrary the process that we observe with the microscope 
in hours frequently requires days, and the parts of entire arrest 
are separated by others in which the circulation still continues. 
Imagine the circulation entirely arrested in a large part, aud you 
will readily see that it is absolute death ; and thus when we 
speak of such arrest in minute vessels, it is in correspondingly 
minute parts; but through the mass the small arteries still 
carry blood, and here and there is slight capillary circulation. 

451. We can not see this process further, only that we ob- 
serve change in the contents of the capillaries, and when the 
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arrest of circulation continues for some time, a partial break- 
ing down of the red corpuscles. But if the inflammation 
progresses to suppuration we may sometimes witness the for- 
mation of pus globules in the intercapillary spaces, but the 
field of vision soon becomes indistinct and we see nothing 
further. 

452. We may, however, examine that termination of in- 
flammation which is named resolution. In this case the re- 
estabiishment of the circulation commences from the cir- 
cumference and progresses toward the center. One after 
another we notice returning movement in the contents of the 
vessels, and oscillation and tendency to forward movement in 
the red corpuscles, and finally becoming loosened they pass out 
one after another, and the white corpuscles are detached and 
float off. Following immediately in the wake of the impacted 
contents, comes a fresh supply of blood from the artery with 
new discs, and soon the circulation is as free as in health. Thus 
the process continues until the entire capillary circulation in the 
inflamed part is restored. 

453. The symptoms of an inflammation, as given for centu- 
ries, are pain, heat, redness, and swelling. These are considered 
so indispensable to the lesion that when they are present it is 
positive there is inflammation ; when they are absent of course 
it can not be. We have already seen that in a small degree 
each of these symptoms might be dependent upon determina- 
tion of blood, but when marked we must agree with the older 
writers that it is a real phlogosis. But is there any resem- 
blance here to a process of burning, which its name would 
imply, and which many persons believe? It resembles it to this 
extent: that there is increased heat and destruction of the vital- 
ity of tissue, but no combustion.* 

•"Nature and Chutes of Inflammation. — The several parts of the inflammatory 
process have been now considered. They are, increased fullness of the blood-ves- 
sels, with retarded movement of the blood; swelling; pain, or other morbid ex- 
alted sensation; increased heat; exudation of lymph from the blood-vessels; 
defective nutrition of the proper elements of the affected part. The first five are 
often spoken of as the signs of inflammation, the last two as its effects; but these 
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454. We account for these four symptoms in this way : Pain 
arises from excitation of the nerves of the part by the increased 
amount of blood in it, by the tension of the nerves incident to 
the swelling, and by the destructive process progressing in the 
tissues. Heat is caused in part from an excess of blood, aud 
in part from iu creased oxidation. The principal manifestation 
of heat, however, in superficial inflammation, is not from a real 
increase in its development, but rather from its retention from 

terms have reference only to the former being more transitory phenomena thai 
the latter; they are all, when they concur, constituent parts of the disease; but 
the latter are less quickly recovered from than the former. 

'» It would not be judicious, I think, to refuse to call that process inflammation, 
in which any one of the conditions just enumerated is absent or unobserved. 
Swelling, or pain, or, much oftener, increased heat, may be inappreciable in tis- 
sues that we may still rightly call inflamed, while the other evidences of the dis- 
ease are present. The same may be said of increased or altered exudation from 
the blood-vessels. No such exudation is observed in the diseased cornea or 
artioular cartilages; but it would be unreasonable, in the case of an inflamed 
eye, to say that the changes are due to inflammation in every part but the cor- 
nea ; and to oall the process leading to the ulceration or leucoma of the cornea 
by a name different from that which we give to the coincident and similarly ex- 
cited process in the other tissues. So, during the inflammation of a joint, it 
would be, at the least, inconvenient to say that all the tissues are inflamed except 
the softening or ulcerating cartilages. The progressive degeneration of tissue is, 
probably, never absent when the other parts of the inflammatory process exist; 
but, in quickly transitory cases, it is often inappreciable. The altered state of 
the circulation may be unobserved, but it is, probably, always present; for in 
the case of the parts that have no interstitial blood-vessels, inflammation may still 
be attended by enlargement of those of adjacent parts on which their ordinary 
nutrition depends. 

"The conclusion, then, may be, that in what may be regarded as well-marked, 
or typical examples of inflammation, all the characters I have enumerated are 
present as concurrent parts of the disease; but that the same name should not 
be refused to diseases in which any one of these parts is absent or unobserved, 
especially when its absence may be explained, as in the case of inflamed carti- 
lages, by some peculiarity of tissue or other condition of the disease. I thiuk it 
would not.be right to call any process inflammation in which there is neither an 
exudation of lymph (i.e. of material capable of such developments or degenera- 
tions as 1 have described), nor a deterioration of a proper tissue of the affected 
part; even though the other characters of the disease might be present. But, 
really, whatever rule of nomenclature be adopted, we may expect to meet with 
many cases in which we shall doubt what name to give to the processes which 
we watch, or of which we see the results. There is neither here, nor in any other 
part of pathology, anything like the unity, or circumscription, of species by which 
the zoologint, whose nomenclature pathologists are prone to imitate, is justified 
in attachiug to each specific name the idea of several constant and unalterable 
characters in the beings to which it is assigned. 



Phenomena of Inflammation. 289 

derangement of the skin. As has been heretofore named the 
skin regulates the temperature, excessive heat being removed 
by evaporation from the surface. If au inflammation occurs 
contiguous to the skin this iusensible transpiration from the 
surface is diminished or arrested, and hence a marked in- 
crease of heat. The heat of an inflamed part, however, never 
exceeds that of the blood. Redness of a part, is from an 
increased amount of red corpuscles in its capillaries, as we have 

14 An examination of the very nature of the process of inflammation may best 
be made in the form of a comparison of its effects with those of the normal pro- 
cess of nutrition. And this comparison may be drawn with two principal 
Tiews; namely, to determine: 1st, How the effects of inflammation differ, in 
respect of quantity, from those of the normal process ; and 2d, how they differ 
from the same, in respect of quality or method, 

"The decision on the first of these points may seem to be given in the term 
'increased action,' which is commonly used as synonymous with inflammation. 
As used by Mr. Hunter, this term was meant to imply that the small vessels of 
an inflamed part are more than naturally active, in formation or absorption, or 
in both these processes. This is, probably, the meaning still generally attached 
to the term by some ; while, as employed by those who believe the vessels are only 
accessories in the work of nutrition, the expression 'increased action' may be 
used to imply merely increased formation, or increased absorption. In either, or 
in any, meaning, however, the term seems to involve the idea of an increased 
exercise of vital forces, i.e. of those forces through the operation of which the 
various acts of organic formation are accomplished. But, if ( increased action ' 
is to imply this, the description of the process and effects of inflammation shows 
that the term can not be properly used, without some limit or qualification. 

"If we consider the quantity of organic formation effected during the inflam- 
matory process, in the proper substance of the inflamed part, it is evidently less 
than in health. All the changes described in the last lecture are examples of 
diminished or suspended nutrition in the tissues of the inflamed part; they are 
all characteristic of atrophy, degeneration, or death. The tissues become soft, or 
quite disorganised ; they are relaxed and weakened ; they degenerate, and remain 
lowered at once in structure, chemical composition, and functional power ; or 
else, after degeneration, they are absorbed, or are disintegrated, or dissolved, and 
oast out ; they die in r articles or in the mass. During all the processes of inflam- 
mation there is no such thing as an increased formation of the natural structures 
of the inflamed part ; they are not even maintained; their nutrition is always 
impaired, or quite suspended. It is only after the inflammation has teased that 
there is an increased formation in some of the lowly organised tissues, as the 
bones and connective tissue. 

" So far, then, as the proper substance of the inflamed part is concerned, there 
appears to be decreased action; that is, decreased formation. There may be, 
indeed, an increased absorption; but this is also, in one sense, characteristic of 
decreased exercise of vital force; since all absorption implies a previous degen- 
eration of the part absorbed. Nor can we justly call this, in any sense, 
' increased action,' till we can show how absorption is an action of vessels 
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seen to be the case when describing the microscopic character 
of the lesion. Swelling arises from two causes : First, from the 
increased amount of blood in the part, distending the capilla- 
ries to their full capacity; and second, to the effusion or exuda- 
tion into the intercapillary spaces. 

455. Some of the general symptoms of inflammation may 
be noticed here. I doubt whether it is possible for an inflam- 
mation to exist without influencing to some extent the entire 



"Thus far, one of the constituents of the inflammatory process, one of the 
characters in which it differs, in respect of quantity, from normal nutrition, is a 
defect in the nutrition of the proper substance of the inflamed part. 

" But it is characteristic of the complete process of inflammation, that, while 
the inflamed structure itself suffers deterioration, there is a production of ma- 
terial which may be peculiarly organised. Here, therefore, may be an eviofenoe 
of increased formation, of Increased action. 

14 Doubtless, in relation to the productive part of the inflammatory process, the 
expression 'increased action ' may be in some sense justly used ; for the weight 
of an inflamed part, or of the material separated from it, may be much increased 
by the formation of organised matter. But the quantity of organised matter 
formed in an inflammation must not be unconditionally taken as a measure of 
increase in the exercise of the vital forces; for it is to be observed, that the ma- 
terial for Tied presents only the lowest grades of organisation, and that it is not 
capable of development, but rather tends to degeneration, so long as the inflam- 
mation lasts. 

" It may be but a vague estimate that we can make of the amount of force 
exercised in any act of formation ; yet we may be sure that a comparatively 
small amount is sufficient for the production of low organisms, such as are the 
fibrinous and corpuscular lymphs of inflammation. The abundant production 
of lowly organised structures is one of the features of the life of the lowest 
creatures, in both the vegetable and animal kingdoms. And in our own cases, a 
corresponding abundant production is often noticed in the lowest states of vital 
force; witness the final inflammations, so frequent in the last stages of granular 
degeneration of the kidneys, of phthisis, of caucer, and other exhausting dis- 
eases. In all these, even large quantities of the lowly organised cells of inflam- 
matory lymph may be formed, when life is at its last ebb. And with these cases 
those correspond which show the most rapid increase of tubercle and cancer, and 
of lowly organised tumors, when the health is most enfeebled, and when the blood 
and all the natural structures arc wasting. 

11 From these considerations we may conclude that the productive part of the 
inflammatory process is not declaratory of the exercise of a large amount of for- 
mative or organising force; and this conclusion is confirmed by observing that 
development, which always requires the highest and most favored exercise of the 
powers of organic life, does not occur while inflammation lasts. The general 
conclusions, therefore, may be, as well from the productive, as from the destruc- 
tive, effects of the inflammatory process, that it is accomplished with small ex- 
penditure of vital force; and that even when large quantities of lymph are lowly 
organized, such an expression as ' increased action ' can not be rightly used, 
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body; in slight cases this is hardly noticed, but where any 
considerable amount of tissue is involved the general symptoms 
are prominent. These are referable to three sources: The in- 
fluence of the inflammatory process on the nervous system, 
on the circulation of the blood, and on the condition of the 
blood. The excitation of the nerves of the part manifests itself 
in the nerve-centers as pajn, and to the extent of this depresses 
the nerve-power. It also modifies the nutrition of the nervous 

unless we can be sure that the defect of the formative power, exercised in the 
proper tissue of the inflamed part, is more than counterbalanced by the excess 
employed in the production and low organization of lymph. 

"It miy be said that the signs of inflammation are signs of increased action. 
But these are fallacious, if, again, by increased action be meant any increased 
exercise of vital force. The redness and the swelling of the inflamed part de- 
clare the presence of more blood; but this blood moves slowly; and it is a quick 
renewal of blood, rather than a large quantity at any time in a part, that is sig- 
nificant of active life. An abundance of blood, with slow movemeut of it, is not 
characteristic of activity in a part; it often implies the contrary, as in the erec- 
tile tis-mes, and the cancellous tissue of bone. 

"The local increase of heat is too inconstant to afford ground for judging of 
the nature of inflammation. When manifest, it is not, I think, to be exactly 
compared with that of an actively growing part, or of one which is the scat of 
'determination' of blood, or of 'active congestion.' In these cases the heat is 
high, chiefly because the blood, brought quickly from the heart, is quickly re- 
newed ; but, in an inflamed part, the blood is not so renewed ; it moves more 
slowly. The heat may, indeed, be in some measure ascribed to this condition ; for 
the quickly moving blood around the inflamed part may commuuicate its heat to 
that which is moving more slowly. But the proper heat of inflammation (1 mean 
that which is measurable by the thermometer) can not, I think, be wholly thus ex- 
plained. Some of it is, probably, due to the oxidation of the degenerating tis- 
sues; a process which we might safely assume to be rapidly going on in the more 
destructive inflammations, and which is, indeed, nearly proved by some of the 
evidences of the increased excretion of oxidized substances in inflammations, 
especially by the increase of phosphates in the urine during inflammation of the 
brain. It is far from proved, indeed, that this source of heat is sufficient for the 
explanation of the increase in an inflamed part; and it may be at once objected 
that we have no evidence that the hottest inflamed parts are those in which the 
most destructive processes are going on. Still, in relation to the question, how 
far the increased heat is a sign of the quantity of formative force that is being 
exercised, we may argue that, as the general supply of heat in our bodies is de- 
rived from oxidation or combustion of wasted tissues or of surplus food, so in 
these local augmentations of heat, the source is rather from similar destruction 
of organized substances than from increased formation of them. If it be so, the 
increased heat will give no ground for regarding the inflammatory process as the 
result of a greater exercise of formative force than is employed in ordiuary nu- 
trition; none for speaking of it as increased nutrition, or increased action. 
Rather, this sign may be added to the evidences, that the inflammatory process 
16 
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system, so that the long duration of pain leads to permanent 
debility. The febrile disturbance may in part be traced to this 
cause. 

456. But, beyond the cognizance of our senses, there is 
another system of nerves and centers that is still further in- 
volved. Every capillary vessel has its sympathetic nerve which 
controls the circulation, and also, to some extent, the nutrition 
and waste of the part. It will be noticed that the inflamma- 

presents, of diminished formative force, and of a premature and rapid degenera- 
tion, in the affected part. 

" In thus endeavoring to estimate the difference between the normal and the 
inflammatory modes of nutrition in regard to the quantity of formative or other, 
vital force exercised in them respectively, I have also stated the chief differences 
in relation to the quality or method of nutrition. 

" The most general peculiarity of the inflammatory method is the concurrenee 
of the two distinct, though usually coincident, events of which I have spoken at 
such length; namely, 1st, the impairment or suspension of nutrition of the proper 
substance of the inflamed part; and 2d, the exudation from the blood of a ma- 
terial more than sufficient in quantity for the nutrition of the part, but less than 
sufficient in its capacity of development. 

"By these concurring, it is plainly distinguished from the normal method of 
nutrition. The same combination of events establishes the chief differences be- 
tween the inflammatory and every other mode of nutrition in a part. Thus, from 
all the forms of mere atrophy or degeneration, the inflammatory process, at least 
in the typical examples, is distinguished by the production of the lymph, which 
may be organizing, even while the proper tissue of the inflamed part is in pro- 
cess of atrophy, degeneration, or absorption. So far as the tissues inflamed are 
concerned, some inflammations might be classed with atrophies or degenerations; 
but the concurrent production of lymph is distinctive of them. 

"On the other side, the inflammatory mode of nutrition is distinguished from 
hypertrophy by the failure of the nutrition of the inflamed part itself. So far as 
mere production and formation of organisms are concerned, some inflammations 
might be paralleled with hypertrophies; but the organization of the lymph com- 
monly falls short of that proper to the part in which it is exuded; and the sub- 
stance of the part, instead of being augmented, is only replaced by one of lower 
organization. 

"And, lastly, from the production of new growths, such as tumors, the inflam- 
matory process is distinguished by this — that its organized products, though like 
natural tissues of the body, are usually infiltrated, fused, and interwoven into 
the textures of the inflamed part; and that, when once their development is 
achieved, they have no tendency to increase in a greater ratio than the rest of 
the body. 

11 1 am well aware that these can be accepted as only the generally distinguish- 
ing characters of the complete inflammatory process. Cases might be easily ad- 
duced in which the border lines are obscured; inflammations confounded on one 
side with atrophies, on another with hypertrophies, on a third with tumors, and 
on others, with yet other local phenomena of disease. But the same difficulties 
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tory process is a lesion of these three functions, and, therefore, 
the influence on the sympathetic nervous system must necessa- 
rily he marked. Now, when we consider that this system of 
nerves controls circulation, digestion, the formation of the 
blood, nutrition, and secretion — in fact, all the purely vital (or 
vegetative) functions — it will show how the general lesion fol- 
lows the establishment of the local one. 

457. The direct influence on the circulation is, of course, 
proportionate to the extent and intensity of the lesion. When 
small it is not perceptible, but when of a large part it must 
necessarily influence the entire circulation. As there is more 
blood sent to the part, some other portion is depressed to this 
extent ; and as there is greater expenditure of power in the cir- 
culation, this is either extended to the entire circulation, as in 
symptomatic fever, or, when the vitality is too much depressed 
for this, there is a corresponding want of power in some other 
part 

458. The constitution of the blood is affected in all cases, 
but in some particularly, and to a very great extent. We can 
make a division of inflammations into simple and specific. In 
the first the lesion of the blood is only to that extent that it is 
impaired by stasis, and by retention of the natural excreta. 
In the other the inflammation develops a specific poison, which 
acts upon the blood in the same manner as has been here- 



are in every department of our science; yet we must acknowledge the value of 
general distinctions among diseases even more alike than these are. 

"The case that I have ohosen for illustrating the general nature of the inflam- 
matory process is one representing the disease in its simplest form aud earliest 
stage, manifesting only the formation of lymph, and such a change as the soften- 
ing or absorption of the inflamed part. This is but the beginning of the his- 
tory; but, if the inflammation continues, or increases in severity, all that fol- 
lows is consistent with this beginning; all displays the same double series of 
events, the same defective nutrition of the part, and the same production of low 
organisms. But these additions are observed : The part is more and more deteri- 
orated, and perishes in the mass, or in minute fragments ; the newly-organised 
products, not finding the necessary conditions of nutrition, pirtake in the de- 
generative process, and, instead of being developed, are degenerated into pus, or 
some yet lower forms, or perish with the tissues in whioh they are imbedded." — 
Pajct, Surgical Pathology, pp. 293-299. 
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tofore described. As examples of this form of inflammation 
I may instance syphilis, gonorrhoea, erysipelas, and malignant 
pustule. 

459. The symptomatic fever thus produced in simple in- 
flammation is very similar to the idiopathic disease in its 
symptoms, progress, and termination. If the causes named 
are marked the fever is severe and protracted; but, on the con- 
trary, if they are slight the fever is mild and evanescent. It 
will also be noticed that such symptomatic fevers bear a marked 
relation, in type, to the prevailing fevers of the country. If 
these are periodic, the symptomatic fever will be periodic; if 
they are continued, it also will be of a continued type. It 
goes further than this ; for if the prevailing fever is asthenic, the 
symptomatic fever will be asthenic, as we have very marked 
examples when an inflammation occurs at a time when typhoid 
fever is prevailing. 

"Extension of Inflammation. — All inflammations, of whatever character, are, in 
the first instance, strictly local; that if, they begin in, and are confined to, a par- 
ticular tissue, spot, or point, from which, as from a common focus, the morbid 
action radiates in different directions, until it becomes, so to speak, general. To 
illustrate my meaning, let it be supposed that the malady commences at a certain 
part of the mucous coat of the r-mall bowel, as, for example, in one of the glands 
of Peyer. After having remained here for a short time, it gradually spreads to 
the fibro-cellular lamella, then to the muscular fibers, and finally to the peritoneal 
investment, thus involving the whole in one mass of disease. In erysipelas the 
same law is observed. Here the morbid action, beginning at a little point of skin, 
gradually extends to the deeper structures, until, as in the case of a limb, it in- 
vades cellular substance, aponeurosis, muscle, vessels, nerves, periosteum, and 
occasonally even bone. A pneumonia, in its progress, usually involves the pul- 
monary pleura and the bronchial mucous membrane. These instances will suf- 
fice to prove the position here assumed, which is the more important because it 
presents the characters of a general principle. 

"The rapidity with which inflammation extends from one texture to another is 
too variable to admit of any precise statement; in some instances the time is 
very short, perhaps not exceeding a few hours, and such cases are, it may be re- 
marked, generally very prone to be characterized by more than usual violence. 
It must not, however, be inferred from this statement that the morbid action 
always spreads from the point originally attacked; for, although there is unques- 
tionably a very strong tendency to this, yet there are numerous exceptions to it. 
In some cases this limitation is due to the disease itself; in others it depends 
upon the deposit of plastic matter; while in a third series of cases it is owing to 
the structure of the overlying tissues, as, for example, in the periosteum, which 
often serves to protect the bone which it surrounds from the encroachment of dis- 
ease of the soft parts. 
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460. The terminations of inflammation have attracted much 
attention ; and, in descriptions of the lesion, they always as- 
same an important pla^e. In the older authors, we read of 
the termination, by resolution, by metastasis, by suppuration, by 
adhesion, by induration, by gangrene, and by mortification. 
There may have been others, but my memory only recalls 
these. Really, there are but two terminations — resolution and 
death — though there are many effects and results of inflamma- 
tory action, and death may occur in different ways. 

"One of the most common modes in which inflammation propagates itself is 
by continuity of structure. The morbid action, once begun, finds it easy to pass 
along the tissues in which it originated, and hence it often spreads rapidly over 
a large extent of surface, similarity of structure and function favoring the pro- 
. cess. By continuity of structure an erysipelas of the skin, perhaps not larger 
at its commencement than half a dime, spreads in a few hours over an entire 
limb, or even over the greater portion of the body. In the same manner inflam- 
mation is liable to be propagated along the mucous canals, as exemplified in ton- 
sillitis, croup, and other affections of the throat and air-passages, and in the 
various diseases of the stomach, bowels, and gen i to-urinary apparatus. In duo- 
denitis the morbid action may readily extend along the choledoch and hepatic 
ducts to the liver; and in gonorrhea nothing is more common than for the dis- 
ease to spread along the seminal passages to the epididymis and testis. 

"Secondly, inflammation may propagate itself by contiguity of structure. A 
phlegmonous erysipelas of the skin has a tendency not merely to spread over the 
neighboring surface, in consequence of its similarity of structure and function, 
but also to extend in depth, thereby involving cellular tissue, aponeurosis, 
muscle, and, in short, every other texture within its reach. The tissues mainly 
concerned in the enterprise are the vascular and connective, the peculiar struct- 
are of which renders them highly favorable for the propagation of the morbid 
action. An inflammation, beginning in the conjunctiva, often in its prgress in- 
volves the entire eye, simply from the intimate manner in which its different 
tnnics are superimposed upon each other. In the bowel and other mucous 
canals the same effect is frequently witnessed. In pneumonia, especially in the 
more violent forms, the disease is rarely confined to the parenchymatous sub- 
stance, but is almost sure, in time, to spread to the pleura and bronchia. In or- 
chitis, although the inflammation is primarily seated in the tubular structure 
of the epididymis and testicle, it is by no means uncommon for it to exUnd to 
the albuminous coat, and occasionally even to the vaginal. An inflammation of 
the synovial membrane of a joint often spreads, by virtue of the same law, to the 
articular cartilage and the head of the bone baneath, contiguity and intimate 
connection favoring here, as elsewhere, the propag ition of the morbid action. 

"Thirdly, the extension may be effected through the agency of the reins and 
lymphatic*. Of the former a good example is afforded by what occasionally hap- 
pens in venesection, where, apparently from the uss of a foul lancet, the inflam- 
mation sometimes extends from the little wound in the vessel, at the bend of the 
arm, as high up as the right auricle of the heart ; and the latter by what occurs 
in chancre, where the poison, ta*ken up by the absorbent vessels of the penis, is 
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The exudation that occurs in all inflammations demands our 
study, for to some extent the results of the lesion will depend 
upon this. These, which may be termed products of inflamma- 
tion, are serum, blood, coagulable lymph, and mucus. 

461. Serum alone is rarely effused, except in the lowest de- 
grees of inflammation. Still, we find many cases in which the 
exudation may properly be termed serous, for the proportion 
of fibrin or plastic matter is so small as to be of but little use 
in the process of repair. The characteristic serous exudation 
is that thrown out from a blister; in eczema, perhaps, it is still 
serous, but capable of slight organization. 

462. Effusion of blood can not occur unless there is rupture 
of the vessels; for, as we have heretofore seen, there is no 

conveyed by them to glands of the groin, where it causes a hard and painful 
swelling, constituting what is termed a bubo. In dissection-wounds the absorb- 
ent vessels always serve as vehicles for the transmission of the peculiar poison 
which gives to these lesions their characteristic features. For a short period 
after the inoculation the poison is apparently latent, when its effects show them- 
selves by one or more red lines extending up the limb ns far as the axillary 
glands, whence, as from a common center, its injurious consequences are radiated 
over the whole system. 

"Of the extension of inflammation by nervous agency, or sympathy, a familiar 
example is afforded in parotitis. In this disease, which attacks chiefly young 
subjects, the inflammation often suddenly leaves the organ originally involved, 
and fastens itself upon the testicle, which is then compelled to bear the whole 
onus of the morbid action. Of the precise manner in which this transfer is ef- 
fected we are ignorant. That it is not through any direct nervous connection is 
sufficiently obvious, for everybody knows that no such connection exists; hence, 
as the only plausible explanation left for us, we must conclude that it is brought 
about by the operation of sympathy, although, of the nature of this operation it 
is impossible, in the present state of the science, to foim any just idea. A simi- 
lar relation exists between the mamma and uterus, the stomach and lungs, and 
between the stomach and brain, or rather between the former organ and the 
arachnoid membrane. 

"Finally, inflammation may be propagated by the blood. This fluid, as will 
afterward appear, undergoes various changes in this disease, of which the most 
important is an increase of fibrin and colorless corpuscles, with a strong tend- 
ency of these substances to adhere to the sides of the vessels as tbey are propelled 
along with the general circulating mass. The blood, thus altered in its proper- 
ties, leads to obstruction of the capillaries in different parts of the body, thereby 
establishing foci of morbid action. It is not improbable that metastatic abscess, 
or what is now called pyemia, is generally produced in this way ; at all events, 
this is a more rational mode of accounting for that occurrence than the one which 
attributes it to the absorption of pus, or the admission of this fluid into the blood, 
through the agency of open-mouthed veins." — Gross' Surgery, p. 67. 
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other way in which red discs can escape. Occasionally the 
dilatation of the capillaries is such as to give them a very 
irregular sacculated appearance ; and we wonder that they do 
not give way entirely as we look at them. In rare cases they 
do give way, and then we have exudation of blood. 

463. Plastic lymph is the normal exudation of inflammation, 
as it is capable of organization for the repair of the part. It 
has been contended by some that it was fluid fibrin, by others 
that it was albumen, as persons viewed the fibrin as having a 
greater or less degree of organization. It is undoubtedly the 
nutritive material of the blood, that which forms tissue, and this 
is all that we care to know about it. It is not necessary to speak 
of the changes to which it is subject ; these will be described 
when we consider the results of inflammation. 

464. The exudation of mucus is a compound process, and 
should not be associated with the others. Occurring always 
from the free surface of a mucous membrane, it takes the form of 
the natural secretion which lubricates and protects that surface. 
When we study the history of mucus, we find it to be an albu- 
minoid fluid, bearing a very close resemblance to fibrine. In 
many specimens the fibrillation is very well marked ; and espe- 
cially is this the case in the mucus produced during an acute 
inflammation. With this is associated a gelatinous-looking 
and acting material ; and through the whole is distributed nu- 
merous mucus cells, which bear a very close relationship to 
pus-globules. It is this natural secretion which is increased in 
inflammation of mucous membranes, though it is variously 
changed in the proportion of water, fibrillation, and mucus 
cells. 

465. The conditions upon which these changes in the exuda- 
tion material depend are three — namely : The seat of the in- 
flammation, the degree of the inflammation, and the state of 
the blood. 

466. The doctrine of Bichat, and also of Hunter was : " That 
each tissue had its proper mode and product of inflammation." 
Paget remarks : " The facts on which it is held that, in genera!, 
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each part or tissue is prone to the production of one certain 
form of inflammatory exudation, are such as these: That, e.g., 
in the apparently spontaneous inflammations of the skin, lymph 
with corpuscles alone is produced, as in herpes, eczema, erysip- 
elas ; that in serous membranes the lymph is commouly fibrin- 
ous, and has a great tendency to be organized and form adhe- 
sions ; that in mucus membranes there is as great a tendency to 
suppuration; that in the lungs, both fibrine and corpuscles are 
abundant in the lymph, and the corpuscles have a remarkable 
tendency to degenerate into either pus cells or granule cells; 
that in the brain and spinal cord the tendency is to the pro- 
duction of a preponderance of corpuscles that quickly degen- 
erate into granule cells, while in the areolar tissue, both fibriue 
and corpuscles appear, on the whole, equally apt to degenerate 
into pus, or to be developed into filamentous tissue." 

467. The rapidity of the inflammatory process frequently 
decides the character of the exudation. When it is very rapid 
the exudation is usually serous, or if slow and accompanied 
with a sluggish circulation, it will also partake of this charac- 
ter. If developed moderately, and in a healthy tissue, the exu- 
dation will be of plastic lymph. Usually we can predicate our 
opinion of its plasticity and capacity for tissue-formation from 
these circumstances, the blood being of good quality. 

468. The material of the exudation being derived from the 
blood, it will necessarily partake of the character of this fluid. 
If the blood is well elaborated the effused fluid will always be 
plastic; but, on the contrary, as the formative material in the 
blood becomes depraved, the exudation has less vitality and 
capacity for organization, and breaks down easier. We see 
marked examples of this in the repair of wounds. When tho 
system is in a healthy condition the exudation is readily organ- 
ized, and forms sound, strong tissue ; but let a surgical fever set 
in, and we find that day by day the exudation loses its plasticity; 
until, when the tongue becomes brown and sordcs appear around 
the teeth, it is nothing but a putrescent serum. 
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469. Resolution. — We have already examined the termination 
by resolution a9 it is seen under the microscope, and found that 
it was the inflammatory process reversed ; that the capillary 
circulation was gradually restored from the circumference to 
the centre as it had been suspended. We could not see, how- 
ever, the process of fpcudation, nor can we see the removal of 
the material, yet we know how it is accomplished. The exuda- 
tion was thrown o^t in consequence of obstructed circulation, 
and so soon as this is re-established a process of endosmosis is 
established from the intercapillary spaces to the current of blood, 
and it is drawn into the current and carried away. If it has be- 
come partially organized the cells are broken up, and if need be, 
water thrown out to give the exudation the necessary fluidity, 
and it is then absorbed. Thus, the entire process of resolution 
may be said to consist in the re-establishment of the capillary 
circulation, and from this a gradual absorption of the exudation. 

470. The nutrition of the part has been suspended during 
this period, and consequently it is feebler; its vitality has also 
been impaired by the inflammatory process; so that, although 
the part is apparently left in the same condition in which it was 
before the inflammation, yet there is always a change in this 
respect. It has left, however, its power of reproduction, and 
as time passes the worn* out cells are removed and new ones 
take their place, until at length the part is entirely renewed, aud 
with its original vitality. Sometimes this process of renewal is 
very tardy, and even imperfect, and the normal function of the 
part is never regained ; at others certain parts lose their power 
to reproduce, their kind, and they are replaced with fibrous or 
other adventitious tissue. 

471. We say that the inflammation terminates by resolution, 
when the irritation causing it has not been sufficient to destroy 
the vitality of the part. But we must add further that the 
inflammatory process is itself destructive, and may deprive a 
part of life when the original irritation was but slight. 
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DEATH OF A PART. 

472. Complete death of a part from inflammation is desig- 
nated as mortification y and tbe first stage of this is sometimes 
termed gangrene, though we had better consider the terms as 
synonymous. Mortification occurs from two causes: First, the 
severity of the original injury which so impairs its vitality that 
it is not only incapable of reproducing itsel^but even of liviug 
for the short time necessary for removal by suppuration. 
Second, though the injury would not necessitate death, yet the 
inflammatory process which succeeded it was so severe, and the 
obstruction to the capillary circulation so great, that death re- 
sults from this. t 

473 If the molecular death progrgsses slowly, and the part 
loses first its functional activity, its sensibility, and itsrheat, we 
have that condition usually designated as gangrene. It is still 
possible in some cases for this cell-death to be arrested, and 
though for a long time feeble, the part may eventually repro- 
duce itself. Thus we have remedies recommended for the 
arrest of gangrene, as the sulphate of zinc, yeast, and charcoal, 
etc. Those parts which have died may be removed by the or- 
dinary process of absorption, or by suppuration. 

474. The process by which the system removes a dead part is 
worthy of notice. Frequently mortification progresses for some 
time, gradually extending its area as the tissues become more 
and more feeble. During this time the livid discoloration seems 
to run into and continues with the pallor of the adjacent living 
tissue. Finally, when this process of death is to be arrested, a 
vigorous capillary circulation is established in the sound tissue 
next to the dead. This forms a bright-red line, which is termed 
the line of demarcation, and is always looked for with anxiety, 
as denoting the arrest of the mortification. With this redness 
we have all the evidences of an inflammatory process, and there 
is exudation of lymph toward the dead tissue. In this lympb 
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the pus transformation commences, and as it continues the tis- 
sues are dissolved, and the dead is finally severed from the liv- 
ing part. 



THE RESULTS OP INFLAMMATION. 

475. Under this head we will consider suppuration, adhesion, 
and induration, Which were regarded by the older writers as 
terminations of inflammation, and were classed with resolution 
and mortification. We may also examine the so-called termi- 
nation by metastasis, as we will probably find no other place to 
take it up. 

476. Metastasis. — A metastasis is a transference of the lesion 
from one part to another. It is rarely met with except in rheu- 
matic inflamnfttion, but the law upon which it is based is made 
use of in therapeutics. One of the most characteristic symp- 
toms of a rheumatic inflammation is the rapidity with which it 
moves from one part to another. Thus, a person suffering from 
rheumatism of one knee finds the symptoms of it abating, but 
that the other knee is becoming affected, and in a short time 
presents as severe symptoms as the first. The first part, how- 
ever, is not wholly relieved, but is tender, somewhat red and 
swollen, and very weak. In parotitis we occasionally witness a 
metastasis of the inflammation from the parotid gland to the 
testicle, in a very similar manner to that of rheumatism. 

477. The statement has been made, that the animal body would 
not take cognizance of two local irritations at the same time, and, 
therefore, if a new inflammation arose the old one would have 
to stop. This is true to a limited extent, and furnishes the 
basis for the employment of counter-irritation — or the relief of 
one irritation by establishing another. Some state the tlieoiy 
in this way — but one pain can be felt, and there can be but one 
determination of blood at the same time; therefore, if a new 
point of pain and determination is produced, the old ones must 
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cease. The beneficial influence of a sinapism, blister, rubefa— — 

cicnt frictions, etc., is, that they produce a greater irritation than «" 

that at the original point, and as the system regards the greater, ^" 

the less ceases. To some extent this is undoubtedly true; at J 

least experience proves that counter-irritation to be effectual J 

must be greater than the irritation for which it is used. Still, „ 
I think the influence of these agencies in stimulating the circu- 
lation of blood, and thus relieving the stasis of blood in the 
affected structure, plays an important part. 

4*t8. Suppuration. — Suppuration is a very frequent result of 
inflammation, and in some instances might be legitimately re- 
garded as its termination, for it is instituted for the removal of 
the exudation and dead tissue. It is well to look at this process 
as it occurs on a free surface and within the tissues, as we will 
be enabled to get a much better idea of its nature. 

479. Suppuration occurring upon a free surface takes place 
in the exudation alone. This exudation is of lymph more or 
less plastic; and of this pus is formed, and the quality of pus, 
like that of tissue, will depend upon the quality of this lymph. 
Just so long as the vessels throw out this plastic material sup- 
puration continues; when it ceases, suppuration is at an end. 
We have seen that in inflammation of mucous membranes the 
exudation at first took the form of mucus, and it will continue 
in this form unless it progresses so far as to impair the vitality 
of the secreting tissue and the plasticity of the exudation. It 
is then that we observe the change from mucus to pus, and by 
it we are enabled to determine the condition of the structure 
pretty accurately. An inflammation of a serous membrane, 
when in moderate degree, causes an exudation of a slightly al- 
buminoid serum, very closely resembling the natural secretiou 
of the part. We witness this very frequently in inflammations 
of the joints, though not so often in the cavities of the body. 
If the inflammation is of a still higher grade plastic lymph is 
thrown out, which may become organized, forming false mem- 
branes and adhesions; but if the vitality of the tissue aud 
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exudation is impaired then the exudation is transformed into 
pus. 

480. Suppuration occurs in a part when the exudation is of 
such low organization that it can not form tissue, or more fre- 
quently, when from the injury or the inflammation, the vitality 
of the tissues of the part is •so reduced that it can not remain 
a portion of the living body. Suppuration is really death, as 
much as mortification ; but it is that slow molecular death, that 
can be controlled by the vital processes for the removal 
of a part, without endangering the integrity of the adjacent 
structures. 

481. If we examine this termination of the inflammatory 
process, we will find that in the majority of cases it is associated 
with resolution. Resolution commences from the circumfer- 
ence, and gradually restores the capillary circulation and re- 
moves the exudation. It progesses in this way uutil it reaches 
tissue that has so far lost its vitality that it can not remain a 
part of the body. It has lost more than this, for it no longer 
has the power of cell- production, and can not be reproduced. 
It is in this tissue that suppuration commences, and its end is 
its complete destruction in that orderly manner that will not 
injure adjacent textures, nor disturb the general health by its 
influence on the blood. 

482. Pus. — We will obtain a better idea of the suppurative 
process by examining the material formed by it. Pus is an al- 
buiminoid or protein fluid of low organization, but still organ- 
ized and necessarily under the influence of the formative force. 
It is this organization that gives it that bland and innocuous 
character, so different from animal matters that are undergoing 
putrefactive decomposition. We might say further, that it is 
bland and innocuous just in proportion to its organization, and 
as it loses this, it assumes more and more the characteristics 
of putrescence. 

488. Pus is composed of an albuminoid fluid, liquor pruris, 
and pus cells, and pus granules, which are contained in it. The 
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liquor pruris varies in specific gravity, and is composed of water, 
holding in solution albumen, chloride of sodium, phosphates of 
lime and magnesia, and sulphate of lime. The pus cells or 
glob u 1 08 are spherical bodies, about the two-thousandth to the 
three-thousandth of an inch in diameter; they have a very 
delicate cell-wall, which is rendered distinct by the addition of 
w&ter, and are invariably nucleated. Pus granules have been 
regarded by some as nuclei for the formation of new cells, by 
others, as the debris of broken-down cells. 

484. The origin of pus globules is very interesting, as these 
bodies form the vital part of the fluid, and such organization as 
it lias is dependent upon them. We have heretofore seen, 
when examining cell growth, that there is no new generation of 
cells, but that there must always be a parentage. Now, as pus 
cells do not exist in the healthy body, it is evident that they do 
not have a parentage of kind, and if not formed de novo, we 
must trace their parentage to the formative cells of the body. 
Pus cells are with difficulty distinguished from mucus cells, 
which have their origin from epithelial cells and from the color- 
less blood-corpuscles. There is no doubt but that they are fur- 
nished in free surfaces by the epithelial cells, and within the 
tissues by the cells of connective tissue. 

485. As evidence of this analogy to normal cell types, and to 
fix their parentage, I will make a quotation from Virchow and 
Dr. Chambers. Virchow remarks: 

" With regard to pus, I need only remind you that we have 
been occupied during several lectures in discussing the question 
of the possibility of diagnosing between pyaemia and leucocy- 
tosis, and that we have recognized in the colorless corpuscles of 
the blood bodies so perfectly analogous to pus corpuscles, that 
some have thought they saw pus when they had colorless 
blood-corpuscles before them, while Addison and Zimmermann, 
on the contrary, imagined they had found colorless blood-cor- 
puscles when they really were looking upon pus. Both have a 
like type of formation. It may, therefore, be said that pus has 
a hcematoid form ; nay, the old doctrine may be revived afresh, 
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namely, that pus is the blood of pathology. But if one would 
seek a distinction, if one would be able to say in individual 
cases what is pus and what blood-corpuscles, there is no other 
criterion than to determine whether the cell arose at a spot 
where a colorless blood-corpuscle might be expected to arise, or 
at one where it ought not to be produced." 

486. Dr. Chambers, in his lecture on mucus and pus, after de- 
scribing the microscopic researches made in this direction, says : 

" These observations seem to show that the pus or mucus 
globule on mucous membranes is the material of young or 
renovated epithelial cells, arrested in its development at the 
earliest dawn of life, before it has assumed the form of a cell, 
when it is almost as unlike its destined final form as an egg is 
to a chicken. They geem to show that in this state it may be 
thrown directly oft* by the epithelium being broken, or it may 
pass into the substance of the epithelium. In either case it does 
not part with the low degree of life it has acquired; but neither 
does it acquire a higher degree; it goes on propagating, but 
nothing more. Both Buhl's and Rendfleisch's observations 
seem also to prove that pus globules are not produced, or at 
least not produced only, by the degeneration of existing cells; 
that they are not tissue retrograding into a lower form of life, 
like fatty, amyloid, and similar morbid matter." 

487. The same author develops a very important law in cell 
growth, and especially applicable to the production of pus cells, 
when he says: •* When organic matter, destined to form part of 
an animal, has attained the end of so becoming a member of a 
consistent whole, it ceases to multiply itself. Cells do not nor- 
mally go on splitting up and producing cells similar to them- 
selves in situ. The highest development, of their vitality is ceas- 
iug to exist as growing matter. A fully-formed epithelium scale 
does not produce another scale, nor the nucleus of a muscular 
fiber another nucleus. The retention of reproductive force is an 
exclusion from the higher functions of life." 

488. Just at this point the student will require an explana- 
tion which in part will be entirely foreign to the present subject. 
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Dr. Chambers remarks, that " When a cell lias attained the end » iV 

of becoming a member of a consistent whole, it ceasea to mul -1- 

tiply itself." This has reference merely to the proliferation oF^-+t 
cells by division, for the part continues to reproduce itself by 
new cell formation as fast as the old cells are worn out; and 
these new cells are born in the position the old ones occupy, 
and the old are the parents of the new, Now, in low organiza- 
tions we find the cells possessing the power of propagation in a 
high degree, and this is by division, which may continue indef- 
initely ; but in the older or more permanent organizations, it is 
only to that extent that will replace worn-out tissue, or to add 
to it gradually as increased power may be demanded. 

489. Regarding the formation of pus as a vital process for the 
removal of dead material, presents the process in an entirely 
different light from the older views, in which it was looked 
upon as a decomposition very similar to the breaking down of 
animal matter when wholly deprived of life. For if it is a yital 
process, it is so by deriving vitality from the adjacent tissues, so 
that pus-formation will depend almost wholly upon the condi- 
tion of these and the state of the blood. 

490. Pus is described as healthy or laudable, when it is of a 
creamy consistence, contains a large number of pus globules, 
has but a faint odor, and is bland and unirritating. It is termed 
sanious or serous when it is thin and of a reddish or yellowish 
color; it is frequently ichorous, irritating parts that it comes in 
contact with. This is a product of unhealthy inflammation ; that 
is, the tissues are enfeebled and a process of decomposition or 
putrescence is allowed to progress with the pus-formation, and 
sometimes exceeds it. At times the pus is in combination with 
considerable lymph, which has become partly organized, and it 
is then termed fibrinous; when this occurs the inflammatory 
action is very high. 

491. Scrofulous pus is that variety in which an iuorganizable 
albumen is mixed with the true pus; it is found in scrofulous 
inflammations, cold abscesses, tuberculous diseases, and all cases 
where an albumen incapable of organization is effused. Gross 
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remarks : " That when it stands a little time it separates in two 
parts, of which one is thick, straw-colored, and inodorous; the 
other, which rests upon the surface, is oily in appearance, thin, 
ropy* and mixed with small, opaque, curdy flakes." We have 
lastly to notice a very frequent discharge from mucous mem- 
branes, which is correctly designated as muco-pus, being a com- 
bination of the two secretions, which, however, vary in their 
proportions in different cases. 

492. Suppuration in tissue is supposed to commence in the 
exudation, and as that becomes transformed, it then extends to 
the substance of the tissue itself. In a large majority of cases 
terminating in suppuration, the vitality of the part is impaired 
by the inflammatory process rather than by the original cause. 
And if we examine these cases carefully, we will find that the 
vitality of both exudation and tissue depends upon the adjacent 
circulation of blood.. When there is still some circulation 
through the part, as heretofore described, suppuration does not 
occur, but when the capillary circulation is entirely arrested, 
then the exudation first, and the tissue next, is changed iuto 
pus. 

493. The process of ulceration is not dependent upon pus- 
formation as has generally been supposed. It is true that from 
an open suppurating surface there may be a gradual loss of vi- 
tality from drainage of plastic lymph to supply the material 
for pus-formation, and the tissues may be exhausted in this way, 
but it does not go on to loss of structure. In ulceration the 
pus is rarely laudable until the extension of the ulcer ceases; 
while it is progressing there is a decomposition of tissue which 
gives the pus an ichorous and corroding character. And just 
so soon as a normal suppuration can be established, this erosion 
of tissues is at an end. 

494. Pus has not only an organization within itself, but un- 
der certain circumstances it is susceptible of assuming other 
forms. We have marked examples of this in certain skiu dis- 
eases, in which the pus thrown off is arranged to form a mem- 
brane or scale, covering and protecting the suppurating surface. 

17 
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I think it probable that an epithelial organization of low type, 
bearing a very close relationship to pus, is developed in all the 
more chronic affections of the skin. And I am inclined to be- 
lieve that in some a true purulent formation goes on at the same 
time with the formation of epithelial cells, and that what we 
know as a skin disease is dependent upon this changed epithe- 
lial development. 

495. Restoration of a Part after Suppuration. — We have al- 
ready described at some length (139) how the breach of con- 
tinuity occasioned by the breaking down of a part by suppura- 
tion is repaired. We saw, in the same connection, that the 
original tissue was never reproduced, but in its stead a low 
fibrous organization. The process is briefly as follows : Resolu- 
tion commencing at the circumference progresses to the point 
where the vitality of the tissues is permanently impaired, up to 
which part a free circulation is re-established. To protect the 
living from the dead part, plastic lymph is thrown out, and or- 
ganized into a membrane, the pyogenic membrane. As soop as 
the impaired tissues are converted into pus, and this discharged, 
restoration commences from this membrane by continued effu- 
sions of lymph which is partly organized, forming the granula- 
tions we notice, aud partly transformed into pus. For a full 
description of this the reader is referred to (138) et seq. 

496. Adhesion. — Adhesion is the result the surgeon desires, 
and he will never be dissatisfied with the inflammatory process 
that unites his wounds. Iu the practice of medicine, however, 
it is different, for it is very rarely that there are solutions of 
continuity to unite, but on the contrary the adhesions occur 
and bind together parts that should be free. As instances of 
this result I may name pericarditis, in which plastic lymph 
being thrown out upon the free surfaces of the membrane, is 
organized, and unites the reflected to the visceral pericardium. 
Iu pleurisy we occasionally witness the same result; the exuda- 
tion being plastic is organized, aud forms adhesions between the 
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plenra-pulmonalis and pleura-costalis. And in peritonitis we 
not unfrequently see the same result, forming fibrinous adhe- 
sions bindiug together the viscera, and uniting these to the walls 
of the abdomen. 

497. Occasionally lymph is organized upon the free surfaces 
of a mucous membrane, and though not forming an adhesion, 
it impairs the function. The most prominent instance of this 
we have is in pseudo-membranous croup, in which the false 
membrane organized in the larynx so obstructs the passage of 
air as to cause death. The casts of uriniferous tubes seen in 
some cases of nephritis and albuminuria, is another example of 
organized effusion. 

498. Induration. — Induration is that condition in which the 
effused lymph becomes organized, instead of being absorbed 
after the capillary circulation is re-established. The part is^ 
larger and firmer, aud to the extent that the adventitious ma- 
terial compress the natural tissues, or interferes with their free 
movement, the function of the part is impaired. We can not 
regard this as a degeneration of tissue, for it still continues to 
reproduce itself in its original position. But this is simply an 
additional fibrous element added to the connective tissue. 

499. We have many examples of this when it gives but 
slight annoyance; as an induration of the skin, rendering it 
stiff and harsh, and sometimes more susceptible of irritation ; 
induration of the cellular tissues, cau&ing stiffness and a feeling 
of tightness when of the superficial fascia; impeded muscular 
movement when in the course of the muscles, and stiff joints 
when in the neighborhood of an articulation. It is sometimes 
a serious matter when it occurs in internal organs; as in some - 
cases of chronic pneumonia, when it. effaces a majority of the 
air-cells in a considerable portion of lung, or in that peculiar 
condition of the liver known as the hob-nail liver, when it 
eflaces the biliary secreting apparatus. 

500. Is Inflammation a Disease t — This question is not unfre- 
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quently asked, as some have taught " that inflammation is not 
a disease, but rather a physiological process, being the best ac- 
tion that nature could establish under the circumstances, and 
leading to the restoration of the part." As we lmve already 
seen, an inflammation is always produced by an irritation which 
impairs the vitality of the tissues; and it is claimed that this 
action is restorative, or at least during the process the part re- 
gains its normal condition, or the body is relieved from it. 

501. The following examples are adduced to sustain this 
view : u A boy runs a thorn in his foot ; following this is a devel- 
opment of inflammation, which causes an exudation of lymph 
around the foreign body, which breaking down some portion 
of tissue loosens it, and finally, by pressure upon it from below, 
causes its extrusion. Now, they say the inflammatory process 
loosened the thorn, caused its expulsion, and after this, by the 
exudation of plastic lymph, caused the healing of the wound. 
Going still further, they claim that all reparative action in sur- 
gical injuries is due to inflammatory action. There is a solu- 
tion of continuity which is to be closed up; nature establishes 
the inflammatory process, and from (his is the exudation of 
plastic lymph and the closure of the wound. 

502. The conclusions drawn from this reasoning arc as fol- 
lows: Inflammation being nature's method for the repair of 
injuries and restoration of parts, it is a necessary evil, if evil it 
be; therefore let it alone. Do not try to reduce it (the com- 
mon antiphlogistic means being referred to), but let it progress 
until it accomplishes its purpose. It is admitted that it may 
be well to control it to prevent harm, as it sometimes rises too 
high. 

503. If we examine inflammation as it affects internal parts, 
the question will be seen in another light. A man to-day has 
a sound pair of lungs; to-night he is exposed to rain and 
catches, cold; to-morrow he feels badly, and in two or three 
days he has a marked inflammation of the lungs. If we trace 
the progress of the disease, we will find that on the third day 
from this there is capillary engorgement; by the fifth day so 
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much exudation that the majority of the air-cells are effaced ; 
and continuing beyond this the tissues lose their vitality, and 
more or less of the lungs is lost by suppuration. If we would 
examine the lungs day by day, we would find that, with no 
structural lesion at first, this increased day by day until it 
eventuated in complete destruction of tissue. Experience 
proves further that the sooner this inflammation is arrested the 
Y>etter it i* for the lungs; that if it is stopped the first day no 
perceptible lesion remains; that resolution is better the third 
day than afterward, but that resolution at any time is better 
than any other result. What is the condition of the part after 
resolution? lias it been changed, or its vitality renewed? 
~No; but on the contrary it is the same tissue to its ultimate 
cell-formation ; and there has not been a shadow of repair, but, 
ou the contrary, it has been enfeebled by the arrest of its nutri- 
tion during this period. 

504. If we examine surgical inflammation we will find it the 
same. The inflammatory process is not necessary to the clos- 
ure of a wound or the repair of tissue; and the general health 
and vitality of the part being good, the less inflammation 
there is the speedier and better is the repair. Whatever theory 
surgeons may have, the majority practice upon these facts. 
Local applications and internal treatment are directed to the 
same end. If, however, a part is so feeble that an inflamma- 
tory process can not be established, then it is too feeble for 
nature's process of repair, and means are employed to get a 
better circulation, better innervation, and a better vitality of 
the part itself. 

505. I think we may safely assert that an inflammatory pro- 
cess is never necessary, and that where it is a good, it is never 
an unmixed one. Grant that it is nature's method of restora- 
tion, it is only so in that state of artificial civilization in which 
we live. We find that nature heals wounds and repairs text- 
ures in animals without it — in the Indian and other barbarous 
people without it — so that at last it is only an evidence 
of our imperfection, and as we approach that normal con- 
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dition of health which is our right, the inflammatory process 
disappears. 

506. In reviewing the entire history of the inflammatory 
process, I think we must conclude: 1st. That its cause is 
always such as impairs the vitality of the tissues, and partially 
or wholly preveuts normal nutrition and waste. 2d. That 
every step of the inflammatory process is an evidence of 
weakness, as in the arrested capillary circulation, the exudation, 
and the increased heat and pain. 3d. That the continuance 
of the inflammatory process increases the debility of tissue, 
and that each successive step leads nearer and nearer to its 
complete death. If such conclusions as these can be truly 
drawn, it will give an entirely different basis for therapeutics, 
and the older methods of treatment must become obsolete. 

507. Treatment. — In our consideration of the principles 
which should form the basis of a rational practice, it will be 
necessary to examine each stage of the disease, and the 
remedies applicable to its arrest, or that will conduct it to the 
most favorable termination with least change of structure. 
We take the ground that its arrest is always the best result, 
and that resolution at any period is far preferable to any other 
result. 

508. In the early stage there are means which arrest the in- 
flammatory process in a short time. For instance, in a case of 
commencing inflammation of the lungs, a thorough emetic fol- 
lowed by diaphoretics and diuretics, the patient being kept 
entirely still in bed, and the temperature of the body uniform, 
will arrest the inflammatory process the first or second day ; 
or if similar means are employed, immediately following the ex- 
posure, the cause of the inflammation is removed before it has 
produced much influence upon the tissues. Almost every per- 
son has the evidence of this in his personal experience, when a 
hot foot-bath, with a cup of ginger- tea, or a whisky-punch, 
and a night's rest in a warm bed, has removed all unpleasant 
symptoms. 
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509. I think the principle is just as applicable to surgical in- 
flammation. Every good surgeon will tell you, that if he can 
secure entire immobility of the part, so that there will be no 
irritation— consequently no inflammation — the process of re- 
pair will be both speedy and perfect I have noticed with sur- 
prise the almost eutire subsidence of inflammation after the re- 
moval of sequestra and carious bone, and the rapid healing of 
the part with an entire absence of the four symptoms, heat, 
pain, redness, and swelling. Of course we would not expect 
such perfect results when the disease originated in^scrofulous 
deposits, but wheu it was the result of an injury in healthy 
persons. 

510. The modern treatment for wounds is based upon this 
▼iew of inflammation. The removal of all causes of irritation, 
carefully adapting and supporting the parts, and the use of a 
water-dressing to prevent inflammatory action, or by Dr. Rich- 
ardson's method, such applications as will perfectly shield the 
part from the action of air and prevent irritation. Union by 
first intention occurs only when by these means the inflamma- 
tory process is prevented. 

511. Another method of treating superficial inflammations, is 
based upon the idea of feebleness of the part affected. It con- 
sists in the application of such stimulants as will give the 
part power to restore the capillary circulation. The application 
of iodine, tincture of muriate of iron, etc., is upon the same prin- 
ciple. Painting a part with fresh collodion, until a heavy de- 
posit is made, is an excellent msans for arresting the inflamma- 
tory process. It acts in three ways: The evaporation removes 
the excess of heat, it gives direct stimulation to the part, and 
by its contraction it gives the part a very equal support. 

512. There are other local means in general use that look to 
the same result, though they are frequently employed without 
any well-defined idea of the correspondence between the action 
of the medicine and the pathology of the disease. Thus stim- 
ulant liniments and embrocations are successful iu slight inflam- 
mations, because they so stimulate the part as to restore its 
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.circulation. Narcotic and sedative applications are useful, 
and arrest inflammatory action when of a very high grade, and 
in consequence of this extending to adjacent structures. The 
direct application of cold occasionally arrests the inflammatory 
action, by causing contraction of the dilated capillaries and thus 
overcoming the stasis of blood. Cold by evaporation, as in the 
use of Richardson's local anaesthesia, acts in the same manner. 
D[eat and moisture, as the use of hot fomentations, sometimes 
accomplishes the same object by favoring the restoration of the 
capillary circulation. 

513. The judicious selection of one of these means will de- 
pend upon the appreciation of the exact condition of the 
affected part, and he will be most successful who is most care- 
ful in his diagnosis. 

514. The principle upon which the general treatment is 
founded is, that the inflammatory process is always rendered 
more destructive by a rapid or unequal circulation, by arrest of 
secretion, and by perversion of the blood. These are the three 
important points in a successful general treatment, and when 
wc have accomplished these objects, there is but one more im- 
portant point, and that is to increase the quantity and quality 
of the blood, and thus favor repair. 

515. When there is brisk febrile action, the special sedatives 
should be employed in the small doses heretofore named, and 
their influence may be aided by the use of the general bath and 
hot foot-bath. It* there is an irregular circulation of the blood, 
this must be corrected by such means as will call it to those 
parts where it is deficient. In regard to the use of the special 
sedatives, I hold that in inflammation, as well as in fever, they 
lessen the frequency of the pulse by giving more power to the 
heart and arteries — that they are really arterial stimulants, 
rather than sedatives, as the word is generally employed and 
understood. This action is undoubtedly through the medium 
of the sympathetic system of nerves ; and as the same system of 
nerves controls the capillary circulation, we see no reason why 
this stimulant influence should not be extended to those vessels. 
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I am satisfied that it is so extended, and that the inflamed part 
feels its influence in an increased vital power, especially mani- 
fested in its circulation. 

516. 80 marked is this action, that I have many times seen 
the arrest of inflammatory action under the use of veratrum 
and aconite alone. I do not trust alone to my own observa- 
tion, but I find in the medical press /e ports from a large num- 
ber of observers, which go to prove this view. No one seems 
to believe that these remedies act upon any known law, or that 
there is any regularity in their action, and hence the reports 
are purely empirical. One observer treats all cases of pneumo- 
nia with veratrum, and is ready to vouch for its specific action 
in scores of cases. Another uses the same remedy in erysipelas; 
still another in croup, or bronchitis, until we can group enough 
together to take the entire range of inflammatory diseases. 

517. The second indication of cure, to restore the secretions, 
follow 8 the sedatives in a natural order. There must be a regu- 
lar circulation before secretion can be established; but in order 
that the inflamed part recover speedily, it is necessary that the 
blood be freed from retained excretion. The presence of such 
effete matters in the blood always increases the inflammatory 
processes, as it impairs the vitality of all tissues, and would be 
especially marked when a part was already deprived to a cer- 
tain extent of its power of resistance. The act of excretion is 
also necessary to a free and equal circulation of the blood — a 
very important point in this case. But whether we are able to 
give a rational explanation or not, the empirical fact that these 
are among the most powerful means for the arrest of an inflam- 
mation, and that restoration of the excretions always attends 
the process of resolution, is as well known as any fact in prac- 
tical medicine, and is continually acted upon. 

518. Perversion of the blood is one of the most serious con- 
comitants of an inflammation, as the local disease is inclined to 
assume a similar action to that going on in the blood. Thus 
we have a class of inflammatory diseases known as typhoid, in 
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condition of the blood; and we observe that as this typhoid 
condition of the blood increases, the inflammation assumes a 
lower and lower grade, until finally the parts seem to have no 
vitality remaining. We may observe this better in the fever 
attending surgical operations. While there is no lesion of the 
blood, the fever being of a sthenic character, a laudable pus is 
produced, and the process of repair goes on ; but if the fever 
assumes an adynamic form, with dark tongue aud sordes, we 
find the pus becoming more and more sauious, and the pro- 
cess of repair is entirely arrested; and in the extreme stage 
the tissues involved seem to break down in a condition of pu- 
trescence. 

519. Erysipelas furnishes us another marked example in 
which the impairment of the blood works destruction of tis- 
sue. Even when the blood is impaired with the malarial poi- 
son the inflammatory process is influenced by it, and repair of 
injuries is slow, and sometimes wholly arrested. As a general 
rule the inflammatory process is very severe in cases of the 
eruptive fevers, and from an observation of two cases in which 
small pox followed surgical operations, I am satisfied that not 
only is the process of repair arrested, but the patient's life is 
endangered by the local influence of this animal poison. 

520. Treatment directed to this condition is of marked im- 
portance. One of the most marked instances we have, is the 
influence of quinia when the inflammation is associated with a 
malarial influence. In very many cases its administration, in 
sufficient quantity to arrest the periodic fever, is followed by a 
rapid resolution of the inflammation. The administration of 
tincture of muriate of iron in erysipelas, is another marked in- 
stance of the influence of remedies that antagonize specific 
poisons. The typhoid lesion affords a broad field for the use 
of these remedies, and many times the preservation of a part, 
or of the life of the individual, will depend upon how we use 
them. It is not necessary here to discuss this subject, as we 
have already considered it at some length, but I want to draw 
attention to two points. In the one case, when there is the 
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broad, white, or yellow and pasty tongue, the importance of a 
salt of soda; in the other, when the tongue is red or cdated 
brown, the importance of the mineral acids. I prefer the mu- 
riatic. This subject has such importance that I would advise 
the reader to turn back and re-read the paragraphs on the salts 
of the blood, and the influence of morbid material within it 

621. Remedies that place and keep the digestive organs in 
good condition are of great importance in the treatment of in- 
flammation. We do not have to associate this with the repair 
of a part alone, for it is just as essential to the preservation of 
the part by the establishment of resolution. A sufficient sup- 
ply of nutritious and easily- digested food, and the power to ap- 
preciate it, is as important in inflammation as it is in fever; and 
sometimes it would seem as if it took precedence of all other 
means. I have seen as marked an influence from a pint of 
beef-tea, in cases where a part was likely to lose its vitality, as 
I have ever seen from any medicine. 

522. We have been, thus far, studying the treatment of in- 
flammation with reference to resolution, and we have now to 
look at its other termination — mortification. We have some 
remedies that exert an influence in opposition to this termina- 
tion. They act, principally, by stimulating the part, but they 
also possess antiseptic properties, which doubtless has some in- 
fluence. The sulphate of zinc is the most powerful of these, 
and will sometimes arrest the tendenc}* to mortification ; yeast 
and charcoal act in the same way but are much feebler. 

523. When we are satisfied that resolution can not be effected,' 
we endeavor to terminate the inflammation by suppuration. 
As a general rule, the sooner the suppurative process is estab- 
lished the less tissue will be lost by it, as it seems to free the 
outer tissue of some oppression whicTi has opposed resolution. 
Of course, the part that is broken down by suppuration is as 
entirely lost as it would have been by mortification, and we de- 
sire to restrict the process as much as possible, at the same 
time that we favor its development when we know it is inevita- 
ble. While we favor the speedy development of suppuration 
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by the use of emollient poultices and moist heat, tlie same 
means usually tend to restrict it to the smallest portion possible, 
because they favor capillary circulation. In other cases we 
limit the suppurative process by direct stimulation. 

524. When pus is formed, the sooner it has a free escape the 
better it is for the adjacent tissues, as it relieves them from com- 
pression and permits further relief by exudation. Though 
this is the general rule, it is claimed that there are some excep- 
tions, as in cases of hip-joint disease, when the opening of the 
part to the influence of the air would prove more detrimental 
than the presence of pus. This was the doctrine of Mr. Hilton, 
and he claimed further, that the purulent product would be 
eventually absorbed. In opposition to this we have the modern 
experience in favor of free openings in suppurating inflamma- 
tions of joints. I believe the propriety of this practice, which 
originated with Dr. Cooper, of San Francisco, is now generally 
admitted. 

525. If we have suppuration we are interested in having a 
laudable pus, as it is with this only that we can expect good re- 
pair. The common cause of vitiation of the pus, so far as the 
part is concerned, is the feebleness of the tissues that produce 
it. To remedy this, surgeons are in the habit of employing 
such agents as will break this imperfect tissue down, and stim- 
ulate the adjacent parts. Dilute nitric acid has been recom- 
mended for this purpose, and in some cases the stronger acid is 
used. Sulphate of zinc has been much employed, and is 
esteemed one of the most valuable agents, but I prefer the ses- 
quicarbonate of potash. In other cases we do not use means 
to break down tissue, but simply to stimulate it.* The perman- 
ganate of potash is an excellent agent in this case; a weak so- 
lution of sulphate or chloride of zinc answers well, as does a 
solution of Besquicarbouatc of potash. 

526. The second cause of vitiation of the pus is to be traced 
to a want of proper quantity and quality of the blood. Not 
unfrequently we find that by the use of bitter tonics and iron 
improving the appetite and digestion, and the supply of a nu- 
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tritions diet, the pas becomes laudable and the process of repair 
is re-established. 

527. In the repair of a part we find frequent need of treat- 
ment. As a general rule it may be stated that the repair of a 
part progresses in the ratio that it has rest, warmth, and pro- 
tection from external influences. Thus it is held by some that 
the coagulated blood furnishes the best dressing, as giving 
warmth and perfect protection. Dr. Richardson prepares a 
styptic colloid which thoroughly shields the part in the same 
manner. The water- dressing to an open part, when there is free 
suppuration, answers an excellent purpose. Very many times 
we will find that rest alone is wanted, and this we endeavor to 
impress upon the patient. In other cases the repair proceeds 
slowly, or is arrested because of the feebleness of the tissues 
which furnish the germs for the new cell-growth. In this case 
we stimulate the part by direct applications, as when we order 
a solution of permanganate of potash. In other cases we find 
it better to destroy a portion of the new growth, and thus get 
a new base for repair. 

528. In those cases iu which we have reason to fear the or- 
ganization of effused lymph, and the formation of adhesions, 
in addition to the means for the arrest of the inflammation, it 
becomes necessary to employ such as will lessen the plasticity 
of the blood. The principal of these are the alkaline diuretics, 
though the saline cathartics may also be employed. Occasion- 
ally the veratrum may be given to obtain its depressant effect, 
and this if followed by a solution of acetate of potash will 
usually answer the purpose. 

529. The same means may be employed when there is a ten- 
dency to induration; and in addition to these the vegetable 
alteratives are frequently of much benefit. Suppurative coun- 
ter-irritation is of much benefit, and should always be employed 
when an important part is likely to suffer from this result 
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OF INNERVATION. 

530. Lesions of the nervous system play a very important 
part in disease, and we rarely find a case in which they do not 
form a part, and must be estimated in the diagnosis. They also 
exert a more or less marked influence on those pathological 
changes we have already considered, and it is through the 
nervous system, to a considerable extent, that we are enabled to 
modify and change the various processes of life. 

531. It is difficult to adopt such a classification in this case as 
will present the matter in a simple manner, without at the same 
time leading the student into error. For if we take the classi- 
fication of Dr. Williams, and regard the functions of the nerv- 
ous system as four; viz., sensation, voluntary motion, involuntary 
motion, and sympathy, we omit the various influences that fol- 
low the simple exercise of mind and volition which is not 
manifested in motion, as well as some of the important func- 
tions of the spinal cord and of the sympathetic system, which 
can not be included either in involuntary motion or sympathy. 

532. I thiuk, therefore, we will arrive at a more definite un- 
derstanding of the subject if we group these lesions as they 
arise in the three parts of the nervous system — the brain, spinal 
cord, and sympathetic ganglia. As these three portions are asso- 
ciated in action in health, so also do we find them in disease, so 
that it is not always possible to locate a lesion in either one; 
but, as a general rule, it will not be difficult to locate the prin- 
cipal lesion in one or the other. 
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533. The brain 19 the organ of the mind, and receiving im- 
pressions from all things associated with us in the world, gives 
us a conscious existence. If we study the comparative anat- 
omy and physiology of the nervous system, we can not but see 
ifchat the simple act of living is in nowise dependent upon a 
l>raiu. Indeed, those lower orders which have no brain, have the 
formative power in much greater proportion, as well as greater 
tenacity to life. We conclude, therefore, that the brain adds 
nothing to man's power to live, regarding simply the formative 
act, though, from its relation to the entire body, it controls this 
to a certain extent. Certain portions of the brain, indeed, 
seem to lessen the formative power, so that their development 
in considerable degree becomes an element of weakness. This 
is especially marked in the cerebrum, which is the principal 
organ for the reception of impressions and of thought. The 
basilar portion of the brain may be regarded as an expansion 
of the spinal cord, with which it is intimately associated in 
action. This portion is doubtless the seat of volition, in which 
thought becomes active in the body through the nerves which 
radiate from it to all parts. 

534. Simple thought without volition is the function of the 
superior; volition, or giving this thought birth in action, of the 
basilar. If we notice these developments in health we will 
learn an important lesson. The undue development of the 
% superior portion always enfeebles the formative power, or what 
is sometimes termed vegetative life. While an active volition, 
in exercise of the basilar portion, on the contrary gives in- 
creased formative power or vegetative life. It is hardly worth 
while to give examples in proof of this, as they are so numer- 
ous and common. It is very clearly manifested in school chil- 
dren ; those whose studies are principally mental, or in thought 
without volition or action, invariably deteriorate in health, and 
in very many instance^so far impair the power to live as to 
occasion an early death. That child, however, that gives a 
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considerable portion of thought an external development, 
through the basilar portion of the brain and volition, will in- 
crease his vital powers. 

535. There are no harder students than authors, yet they are 
long-lived, and generally enjoy good health notwithstanding 
much confinement and sedentary occupation. The thought 
has birth in volition, and manifestation in writing. No class 
of persons are longer lived than teachers (this is proverbial 
about college professors), ministers, lawyers, physicians, those 
that work, and it is this out-birth of thought in action that gives 
the vitality. 

63(J. The conclusions I draw from this are, that the upper 
portion of the braiu or cerebrum is non-vital, while the lower 
portion, as it is associated with functional activity of all other 
parts, is vital. We have additional evidence of the truth of 
these propositions in disease. I think I am safe in saying that 
excitation of the superior is far more exhaustive than of the 
inferior. Physicians of experience dread that condition io 
which the delirium is dreamy, having no corresponding action; 
but regard that lightly in which the action corresponds to the 
thought. The one is the delirium of typhoid fever and analo- 
gous diseases, the other of sthenic affections. 

537. The functions of the brain we wish to study are, of 
thought or reasoning, the emotion?, of volition, and of sensa- 
tion ; to these may be added voluntary motion. It is not pos- 
sible to do this subject justice in the brief space I have assigned 
it, neither will the student or general practitioner wish to 
occupy the necessary time with its study, as it embraces the 
entire history of mental lesions, which already has a literature 
that embraces volumes. 
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538.* Reason distinguishes man from animals, and being his 
highest attribute, its lesion, next to deprivation of life, is the 
most serious that can befall him. Like all other lesions, it may 
be measured by the common standard of excess, defect, and per- 
version; and if in this way we calmly analyze any case, and 
compare the present condition of the patient with his con- 
dition in health, or, if this is not known, with the standard 
sound mind, there is little danger of our running into error. 

539. Excess in the exercise of the reasoning power always 
leads to debility. At first it will be manifested in bodily 
weakness, and irregular functional action ; but finally it will 
exhaust the formative power of the brain, and lead to softening 
and then death, or permanent impairment of the function of 
the brain. We rarely see a simple excess in disease, either 
acute or chronic, local or sympathetic, as it is almost always 
associated with perversion. Occasionally, in the early stage of 
fever or inflammation, we find an excessive action — the patient 
thinks of everything, and pursues the train of thought and ar- 
rives at conclusions with great rapidity. This is a condition 
that works mischief in many ways, and should always be 
controlled as much as possible. Strict prohibition of such con- 
versation as would lead to this activity, sponging the head, a 
stimulant foot-bath, a cooling purgative, with the means appli- 
cable to the disease he is suffering from are usually sufficient. 

540. I have had persons in business apply to me for this 
lesion. They could appreciate that the brain was extraordi- 
narily active, and though the reasoning was perfect, yet from 
the fact that it was depressing the health, and at times beyond 
their control, they were led to fear permanent impairment of 
the health, or insanity. These cases are most common in large 
cities, and are met with principally in men engaged in business, 
especially at those seasons when trade is extra hazardous. 
Mental quietude, with active physical exercise, are the principal 
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means we employ. If such a person can be interested in any 
out-door sport that he has strength for, a cure will result in a 
short time. A general tonic treatment is beneficial in so far as 
it improves the general health, and to this maybe added the 
administration of the hypophosphites, or phosphureted oil, 
with cod-liver oil. 

641. Defect in reasoning power is met with in very many 
acute diseases, and in most of those chronic affections in which 
the quantity and quality of the blood is impaired. Its bearing 
upon the progress of the disease is not important, but it assumes 
great importance in medico-legal investigations, determining 
the acts of persons when in this condition. The physician is 
placed in such position that he can most readily appreciate the 
lesion, and I hold it to be clearly his duty to prevent, so far as 
he may without exercise of any undue authority, such acts in- 
fluencing others, as would not be done if the person had full 
use of his faculties. The disposal of property at stich times by 
devise or will is a manifest error in our laws, as when the rea- 
soning power is thus feeble, the person is not in a position to 
appreciate the bearings of various circumstances and influences 
that may surround him. 

542. The bearing of this dependence of the reasoning power 
upon the general health, especially upon the condition of the 
blood and nutrition, should be fully appreciated; and the evi- 
dence of the attending physician when called for in proving 
such will, should clearly state the testator's condition. When a 
will is against the influences of natural affection, and contrary 
to the usual custom, and especially contrarj' to the habits of 
thought of the individual in health, the duty of the physician 
in the above regard becomes imperative. Such a will, in my 
opinion, should never be admitted to probate, as the common 
and statute law directing the descent of property is in equity 
and morals the results of the world's experience for centuries. 
I think, further, that in many instances it is the physician's 
duty to place the matter before the sick person in this light, es- 
pecially if his opinion is asked, as is so frequently the case. 
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543. We are occasionally consulted by persons who have 
noticed this failure and desire advice with regard to means to 
prevent its farther progress, and to regain the power they have 
lost. In a majority of cases it will be found to arise from great 
activity of thought without volition — we might say inactive 
thought. This is the case with the student, especially in literary 
colleges ; in some cases with those who are termed inventors, 
but whose inventions do not take form; with business men 
whose thought far outruns the necessary course and sequence 
of business, and with professional men, when thought has no 
outbirth in actio*. The common appreciation of this condition 
is expressed in the term " building castles in the air," though in 
this case it is not the transient gratification of man's ideal na- 
ture in a day-dream to which the expression should be properly 
restricted. 

544. In the treatment of such cases we take into considera- 
tion the two parts of the affection — the physical and the mental. 
Experience proves that those agencies which improve the pro- 
cesses of digestion and nutrition are of great advantage. We 
see, therefore, that the stomach is in condition to receive and 
appropriate a normal amount of food, that the excretory organs 
are sufficiently active to remove the waste, which leads, as Dr. 
Chambers tersely expresses it, to a " renewal of life." The in- 
fluence of phosphorus, iron, quinia, and cod-liver oil upon the 
nutrition of the brain is occasionally very important. Asso- 
ciated with this is out-door exercise, change of scene, and those 
social influences that call into action the dormant faculties of 
the brain. The strictly psychical treatment has reference to 
the arrest of the overactivity of certain functions of the mind, 
and to the establishment of a well-regulated activity of such 
other functions that may have outbirth in bodily action. In a 
majority of cases if the pathology of the mental disease is 
clearly explained to the patient, his volition will be sufficient to 
cause him to avoid those circumstances which would lead to the 
overexercise of those mental functions which have proven ex- 
haustive, and at the same time he will be k led to seek such 
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recreation and business as will call into play other functions of 
the mind. The most important element of the mental treat- 
ment is, to have all mental action associated with physical ac- 
tion, for in this is increased activity of the purely vegetative 
functions, as well as a strengthening of the will and a corre- 
sponding command over the action of the mind. 

545. The education of idiots, which has engaged the atten- 
tion of some charitable persons during the last quarter of a 
century, and with a good degree of success, furnishes some very 
important facts in psychical pathology and therapeutics, and per- 
sons especially interested in this subject will do well to get the 
published reports. The evidence is conclusive that the reason- 
ing power is subject to the common law of development by 
exercise. 

546. Perversion of the reasoning power gives us insanity in 
its varied forms as well as delirium. It may be confined to cer- 
tain faculties of the mind, giving the milder form designated as 
monomania, or it may involve all the faculties to a greater or 
less extent, and is then designated as mania. Insanity is not 
only a perversion of the reason, but it is also a loss of volition, 
or the power of setting up and conducting those processes of the 
mind which we term reason. 

547. We are unable to say what the real pathological condi- 
tion is in some of these cases. In some, post-mortem examina- 
tion reveals a perceptible physical lesion of the brain, while in 
others we can detect uo change to account for the morbid man- 
ifestations during life. In insanity, we have reason to believe, 
that it is primarily psychical, and that the lesion of structure is 
the result, while in delirium, the lesion of structure or condition 
is the cause of the perversion. 

548. I do not feel myself capable, nor is this a suitable place 
to examine the pathology of insanity. The subject is so broad, 
involving the entire principles of mental action, that it can only 
be studied to advantage by those who are willing to give con- 
siderable time and attention to it. We will, therefore, confine 
ourselves to the examination of those acute cases in which the 



Reason. 277 

;perversion takes the form of delirium and is the result of a 
physical lesion. 

549. We might recognize four forms of such physical 
lesion — where there is irritation and determination of blood ; 
where there is an enfeebled circulation and nutrition ; where 
there is change in the constitution of the blood ; and where there 
is perverted nutrition. 

550. Irritation and determination of blood to the brain gives rise 
to the acute delirium that is met with in the more active forms 
of fever and inflammation. The evidences of this determina- 
tion are found in the increased heat of the head, flushed face, 
bright eyes and contracted pupils, and greater susceptibility to 
impressions. The mind is active in all its functions, though 
both reason and volition are perverted. In this case we find 
that the delirium may be controlled by the use of stimulant 
foot-baths and other means of revulsion, by cold affusion or 
evaporating lotions to the head, and the use of saline cathartics 
and diuretics. The special sedatives exert a marked influence 
on this condition, and we have one special agent, G-elseminum, 
which may be employed with great advantage. 

551. If such irritation continues, it may result in inflam- 
mation, during the first stage of which delirium is also pres- 
ent; but if it does not, and continues on, the delirium will 
result in debility and such enfeebled innervation that many 
functions will suffer. Or, in other cases, such great excitation 
will result as to prevent sleep or rest, and the vitality of the 
patient will be exhausted in this fruitless activity. "Where it 
terminates in nervous debility, such remedies as favor nutrition 
of nerve-structure are of great importance. Small doses of 
opium with quinia, the use of strychnia, phosphorus, and occa- 
sionally of alcoholic and vegetable stimulants are of great im- 
portance. In the other case, rest and sleep is imperative, and 
if not obtained a fatal result is certain. I like the action of a 
combination of opium, camphor, and quinia in this case, the 
first being in small proportion. The hypodermic use of a solu- 
tion of morphia and strychnia also answers a good purpose, 
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as does the use of chloroform either as an inhalation or by 
mouth. 

552. Delirium tremens arises from this and the second condi- 
tion also. In the first case, the derangement of mind is mani- 
fested while the person is drinking and under the exciting 
influence of alcohol. In the second, it commences after he has 
ceased drinking, frequently when the stomach will tolerate no 
more — as it is popularly expressed, " when he is sobering up." 
In the first instance there is evidence of vascular excitement of 
the brain, and the delirium tremens is an active condition. In 
the second case there is as marked evidence of exhaustion and 
feeble circulation in the brain, and the delirium tremens is a 
passive condition. 

553. The rational treatment of delirium tremens must be 
based upon this distinction, as in many respects it is directly 
antagonistic. In the first case, the use of the special sedatives, in 
doses sufficiently large to obtain their depressant effect, is almost 
specific. I have been in the habit of using the veratrum and 
gelseminum in combination, giving from five to ten drops of the 
first, to ten to thirty drops of the second, every half hour or hour, 
until the pulse was reduced to fifty per minute. As soon as 
this effect is produced the excitement abates, and sleep ensues. 
Others use large doses of tincture of digitalis, sometimes 
to the extent of half an ounce at each dose, and report the 
treatment as very successful. In the second case, I direct stim- 
ulants aud fluid food. Beef-tea and brandy, with opium and 
quinia, furnish the means for restoring normal circulation and 
nutrition. Indeed, I have treated such cases with beef-essence 
alone with excellent results. 

554. JEnfeebled circulation and nutrition is the principal cause 
of delirium in asthenic diseases. In this case the delirium is 
passive — it is said the mind wanders — there is no action corre- 
sponding to the mental excitement. We recognize this case by 
the pallid face, dull and sunken eyes, cool head, and bodily 
quietude. In the milder cases the patient sleeps more or less; 
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in the severe cases there is sleeplessness, and these are always 
to be regarded as serious. 

555. The treatment in this case is strictly restorative, and 
embraces all those means which improve digestion, assimila- 
tion, and nutrition* We will frequently find that such a delir- 
ium passes rapidly away, when we have placed the stomach in 
such condition that a pint or more of milk or beef-tea can be 
appropriated during a twenty-four hours. Alcoholic stimulants 
can frequently be employed with advantage. Opium, camphor, 
and quinia in combination furnishes an excellent means for re- 
storing normal activity to the brain, and strychnia and phos- 
phorus will be found useful agents where it is of long duration, 
especially during convalescence. 

556. Puerperal mania is usually dependent upon this condi- 
tion, though occasionally we meet with an exceptional case in 
which it is bwing to determination of blood. It arises from 
three principal causes — debility from excessive discharges, as 
hemorrhage and profuse lochia; from a scanty and innutritious 
diet, and from undue lactation. I have carefully examined the 
reports of cases, and I doubt whether there is one case in a 
hundred, where one or other of these conditions has not been 
the real cause. All the cases I have ever seen were so mark- 
edly dependent upon debility produced in these ways, that they 
could not be mistaken. 

657. I regard the old methods of dieting the parturient 
female as being the most frequent cause, as it is also the cause 
of much other debility and disease. Parturition is not a dis- 
ease to be treated with tea and toast — an antiphlogistic regimen 
for fear of inflammation — but a physiological condition, in 
which the body requires a good supply of food to antagonize 
the waste from the temporary discharges, and for the nutrition 
of mother and child. 

558. In puerperal mania the treatment is almost wholly res- 
torative. The stomach is placed in good condition for diges- 
tion, and the appetite increased by the judicious use of bitter 
tonics and iron. Gentle stimulation of the brain, by the em- 
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ployment of small doses of strychnia, phosphorus, and quinia, 
and such means as restore normal excretion, make a treatment 
that has been very successful. 

559. Change in the condition of the blood is an occasional 
cause of delirium. The characteristic delirium of typhoid 
fever — typhomania — is undoubtedly dependent to some extent 
upon this. The presence of urea in the blood is occasionally 
the cause of delirium, and we have reason to believe that som£ 
other animal poisons act in the same manner. 

560. Hydrophobia is a marked example of this lesion. 
There is no doubt that the virus is an animal poison, and is 
innocuous unless it gets entrance into the blood. Post-mortem 
examinations show no physical lesions to account for the men- 
tal disturbance. Dr. Gross reports such a case, in which " no 
lesion could be detected by the closest scrutiny. The mouth, 
fauces, pharynx, and oesophagus; the larynx, trachea, and 
bronchial tubes, where disease might naturally be supposed to 
exist under such circumstances, were perfectly free from mor- 
bid appearances. The brain and spinal cord, lungs, stomach, 
bowels, and other viscera, were equally sound." 

561. Perverted nutrition, as a cause of delirium, has not been 
fully studied, yet I have no doubt that it is an important ele- 
ment in the more chronic forms. The processes of nature are 
so subtle, and her primary organic forms so alike to our senses, 
even when aided by the highest magnifying power, that we 
are unable to detect many such lesions. I need but call the 
reader's attention to Virchow's confessed inability to determine 
the difference between a white corpuscle of the blood and a 
pus-cell, or our inability to determine from a view of a forma- 
tive cell what structure it will form, as evidence of this. 
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THE EMOTIONS. 

562. There are certain mental actions termed emotional, 
which seem to be inherent in the constitution of the mind, 
and, unlike others, are not developed by reason or volition. 
These have been termed emotions; but though the word used 
to designate them conveys a general idea of the nature of this 
action to the reader, metaphysicians are not yet agreed as to the 
exact activities to be represented by it. All are agreed, how- 
ever, that /ear, anger, love, grief, joy, hope, despondence, are to be 
included. Carpenter designates a great variety of mental activ- 
ities as emotional. He says : " In fact, the association of senso- 
rial pleasure with any idea or class of ideas gives to it an emo- 
tional character; so that the emotional states are not by any 
means limited within the categories which most psychologists 
have attempted to lay down." For our purpose, it is sufficient 
to designate an emotion as that act of the mind that is not de- 
pendent upon reason, or upon an exercise of the will, though 
it may be controlled and directed by either, or may be entirely 
independent of such control or direction. 

563. The emotions are divided into two classes, the depress- 
ing and the exciting; in the first are included fear, grief, and 
despondence; in the second, anger, love, joy, and hope. Though 
there are some grounds for such a division, yet it is not a 
correct basis, and is liable to lead the student into error. Excess- 
ive emotion, of whatever character, is exhaustive — first, men- 
tally, and then, reacting on the body at large, physical exhaust- 
ion results. There is that love that in its excess destroys 
equally with grief or despondence ; and we have numerous ex- 
amples of that intense emotion of joy which resulted in death, 
as well as of its opposite, fear, which has frequently been the 
cause of sudden death. 

564. We do not understand how these emotional states influ- 
ence the vegetative functions ; but that they do exert such an 
influence is beyond dispute. The most prominent example 
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that we have is the influence of the emotions upon the milk 
of the mother, and thence on the child. Many cases are 
recorded where derangements of the bowels, fever, extreme 
restlessness, convulsions, and even death, have been the result of 
violent anger, grief, or even joy. I have seen several instances 
of the first and second, and one of the third. In some of these 
cases it was not the result of depression, but followed the 
stage of excitement. # 

565. If this is so, we can well understand the influences of 
emotional excitement in producing and influencing diseased ac- 
tion ; and the importance of controlling this automatic mental 
activity, and of directing it in such channels as may lead to 
beneficial results. 

566. Excess of the emotions, whether exciting or depressing, 
leads to nervous exhaustion, and finally to physical debility. 
Of course this is most marked with the depressing emotions 
which, even in slight degree, produce temporary debility. If 
to any serious disease, either acute or chronic, there is added 
fear of au unfavorable result, the prognosis is not near so 
favorable. We have a marked example of this excess in hys- 
teria; indeed, it forms a considerable part of this affection; for 
if the emotions can be brought under the influence of reason 
and the will, so as to be controlled and directed, the hysteria 
is at an end. The disease may also be arrested by fear ; thus, 
a threat of a severe operation or treatment, as the application 
of a hot iron, shaving the head and application of a blister, 
is almost always sufficient for the purpose. 

567. The object in the treatment of these cases is to place 
the emotions under the influence of the reason and will. This 
is accomplished both by controlling the emotional impulse, and 
by strengthening the will, and is based upon the universal Jaw 
that exercise gives strength. The success of treatment will depend, 
in the severer cases, upon the influence of the will of the per- 
son immediately associated with the sufferer, which has to take 
the place of the will of the sufferer. This control being estab- 
lished, we proceed to develop the reasoning power by its exer- 
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cise, and volition by the outbirth of these mental processes in 
bodily action. I think that success is certain, no matter how 
great the ascendency of the emotional action of the mind, 
whether in child or adult, if the mental treatment is based upon 
these principles. 

568. Defect of the emotions is not so frequently observed, and 
yet we occasionally meet a case in which the impassivity is re- 
markable, the person seeming to be wholly uuconscious of the 
joys and fears that make up so much of the life of man. There 
are cases in which this unnatural mental condition influences 
the general health in a marked manner. It generally manifests 
itself in inactivity of the processes of nutrition and waste, and 
consequent functional inaction. The person presents a peculiar 
stolid appearance, and the tissues seem to sit badly upon the 
form, so as to at once convey the impression of a lower animal 
life. Expression, as produced by the superficial muscles is 
markedly deficient, and the skin is sallow, doughy, and lacks 
resiliency. Such cases are met with in almost every section of 
country, and are remarkably stubborn and difficult to cure. In 
a minor degree, we will find the same condition influencing 
many chronic forms of disease, and it is always well to take it 

into consideration and use such means as will overcome it. 

* 

569. In the treatment of such cases we endeavor to interest 

the person in the life that is passing around him, and make him 
a participator in the joy and sorrow, the love and hope of those 
that are associated with him. The cases are very rare in which 
the emotions can not be developed by carefully drawing the 
person into the social life of the neighborhood. A very re- 
markable case of this kind that I treated, attributed his recovery 
in good part to reading the works of Dickens. If the matter 
is taken hold of with proper spirit, there will always be some 
means of engaging the patient's attention on such subjects as 
will necessarily bring the emotions into play. 

570. Perversion of the emotions is one element of insanity ; 
indeed, it forms one variety of it. It is also met with occasion- 
ally in females who are subjects of hysteria, and occasionally 
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when there is no marked manifestations of this disease. The 
case will be recognized by the fact that the emotions are un- 
timely and have no proper exciting cause ; there is also, qtite 
frequently, such outward manifestation of them as renders the 
person quite singular. The treatment of this case will be very 
similar to that named for excess of the emotions. Such means 
as will cultivate and strengthen the reason and will, and thus 
give them command over the emotions, will prove successful. 

571. In all of these cases the medicinal means will be directed 
to improving the general health, for just in proportion as the 
£ bodily health is good may we expect success in the mental 

treatment. Tonics and restoratives, with a good nutritious 
diet, means to promote secretion, and exercise, renew the phys- 
ical life of the individual; and as the brain, the instrument 
of mind, is thereby improved in its condition, we may expect 
that the mental acts will be better. But it will not do for 
the physician to confine himself to physical agencies alone, 
but he must bring to bear those more subtle influences of mind 
which exerts so important an influence on man's life. I think 
there is no subject more important than psychological medicine, 
even in ordinary practice, as there is none that will better 
repay careful investigation. 
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572. We may define volition to be that controlling act of the 
mind which individualizes the person. A man becomes dis- 
tinct and powerful in proportion to the strength of his will. 
Indeed, we may regard it as the source of his individuality, and 
a direct power, not only as it controls his own body, but in its 
influence on other men and the world at large. Dr. Carpenter, 
after speaking of different bodily acts, remarks: "Force must 
be regarded as the direct expression or manifestation of the 
mental state which we call the Will. The analogy becomes 
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stronger when we trace it into the relations which these two 
agencies respectively bear to matter. For, in the phenomenon 
of 'qpluntary movement, we can scarcely avoid seeing that mind 
is one of the dynamical agencies which is capable of acting on 
matter." Further on he remarks : " On the other hand, in the 
control and direction which the will has the power of exerting 
over the course of the thoughts, we have the evidence of a new 
and independent, which is entirely opposed in its very nature to 
all the automatic tendencies, and which according as it is habit- 
ually exerted, tends to render the individual a free agent And 
truly, in the existence of this power, which is capable of domi- 
nating over the very highest of those operations that we know 
of as connected with corporeal states, we find a better evidence 
than we gain from the study of any other part of our psychical 
nature, that there is an entity wherein man's nobility essentially 
consists which does not depend for its existence on any play of 
physical or vital forces, but makes these subservient to its de- 
terminations. It is, in fact, in virtue of the will, that we are 
not mere thinking automata, mere puppets to be pulled by sug- 
gesting strings, capable of being played upon by every one who 
shall have made himself master of our spifligs of action. It 
may be freely admitted that such thinking automata do exist, 
for there are many individuals whose will has never been called 
into due exercise, and who gradually almost entirely lose the 
power of exerting it, becoming the mere creatures of habit and 
impulse ; and there are others in whom such states are of occa- 
sional occurrence ; while in others, again, they may be artifi- 
cially induced." 

573. Regarding the will as a real power or force, and capable 
of influencing many functions directly, and all organic acts in- 
directly, the importance of its study will be apparent. Any 
one who has not already witnessed the evidences of this, can 
readily satisfy himself by a few months' observation. Possibly 
the most important fact connected with volition as an element 
in disease and its cure, is the fact that to some extent it does 
govern development, and that by its judicious exercise the 
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most perfect development may be attained. It was the exer- 
cise of a powerful will that developed the muscular power of 
Dr. Windship to the extent of lifting 2,100 pounds, just as it 
requires the exercise of the will to develop any portion of the 
body to adapt it to a special calling. Mental development is 
almost wholly controlled by it, and taking the original power 
of mind of any individual, we may say that its development is 
in exact ratio to the volition. All things are possible to those 
who have this power of volition in full degree, providing na- 
ture's methods are observed in attaining the desired end. 

574. The influence of the will is most marked in disease. In 
some persons it so controlls all mental processes, and indirectly 
all organic processes, that it is a real antagonist of diseased 
action ; such persons throw off disease, because they will not be 
sick. I do not say that a man can always resist disease by the 
influence of the will, but the fact that he can occasionally do 
so shows its importance. 

575. Volition ie susceptible of cultivation by exercise, like all 
other faculties and functions of the body, and it becomes im- 
paired by disease. A very important part of the mental train- 
ing of children is, as I believe, the development of the will in 
association with reason and the better emotions. While the 
idea that some seem to entertain, that it is necessa^ to break 
the child's will, in order to get obedience and a correct life, is 
false both in theory and its results. 

576. Occasionally we (aeet with a case, in which both bodily 
and mental disease result from excessive volition. The forceps 
more powerful than the machinery it operates, and sooner or 
later there must be a giving way of some parts of the mechan- 
ism. This is just as true of the mind and body as it is of any 
piece of machinery, and should be as much regarded by the 
physician as it is by the mechanic. The cases are quite fre- 
quent in which a man with powerful will bends every energy to 
the accomplishment of a certain object; many difficulties are 
met with, and we notice that in the powerful effort to overcome 
them the vegetative functions of the body are impaired, and 
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the person loses flesh and strength and the power for its repro- 
duction. As the struggle continues we notice a morbid irrita- 
bility of some functions of the mind, with occasional evidences 
of yielding to the strain, just as we observe an overburdened 
machine vibrate and quiver from a labor disproportionate to 
the structure; and if such struggle should continue, the body 
will be irreparably injured, or the mind will give way. 

577. It is very difficult to treat such cases, unless the person 
is capable of appreciating these facts, and by strength of reason- 
ing power change the direction of th% will. It is not to be 
supposed that because a person has a powerful will, on this 
account a person can change his habits of thought and action 
at once ; the fact is, that it is more difficult than it would be 
with another person of feeble mind and feeble will. Certain 
channels or methods of action having been established by long 
exercise, these powerful acts of the mind seem to flow through 
them from habit, just as we observe certain eo-ordinated mus- 
cular movements, which were originally produced by the will, 
continued by habit, and becoming almost automatic. It re- 
quires, therefore, a very clear perception upon the part of the 
sufferer, and the full power of his reason, wnich, if continued, 
will overcome this excess. 

578. Defective volition is of very frequent occurrence, so 
much so that in a majority of cases of chronic disease it is met 
with to a greater or less extent, and occasionally in acute affec- 
tions. Many times it seems that an appropriate treatment fails 
simply because the patient has not sufficient will to get well. 
At other times certain parts of the treatment are omitted or 
imperfectly used, because of this defect of volition. A certain 
amount of exercise is ordered, or a bath is to be taken, or an un-t 
pleasant medicine, or more frequently a particular diet, bat tifcr 
patient's will is too feeble to carry out the direotiogk^' The 
most marked examples wef meet with, are those who have so 
lost volition that they can not restrain their appetites. One 
will suffer from intempearnce in eating, another from intem- 
perance in drinking, whilo excess in venery, masturbation, and 
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the various vices of civilized life will be found too much for 
others. 

579. It has long been remarked that the patient who bad a 
determined will to live, would almost surely recover, unless 
from the nature of the disease it was almost necessarily fatal ; 
while, on the contrary, those who did not seem to exert any 
power in this direction would succumb to slight maladies, so 
that faith in the physician, and a will to get well have come to 
be regarded as important elements in a cure. 

580. The will is stifengthened by exercise, like all other 
functions, and it may be called into action both by the exer- 
cise of reason and the emotions. If this proposition is clearly 
appreciated, the treatment of such cases must be plain. If the 
will is naturally feeble, we adopt such mental exercise as will 
call it into play. It is very important that it be called into 
action in such channels as will prove beneficial, and that it be 
associated with physical activity ; for in this we get increased 
nutritive and functional power, and the brain, the instrument 
through which the will acts, participates in this. In some 
chronic diseases, such as phthisis, the only hope for recovery 
is in the establishment of this power of the will — a determina- 
tion to get well : while in the severer acute diseases it is also 
of importance — a will to get well paving the way to recovery. 

581. Voluntary Motion. — Voluntary motion is the result of 
the direct action of miud through the will on the muscles of 
the body. It is strong in proportion to the development of 
the muscles and power of the will ; indeed, we may regard the 
muscles as the mechanism, the will as the force. For normal 
voluntary motion, then, the following conditions are necessary: 
First, a normal development of muscular tissue; second, its 
supply of innervation from a healthy brain through the mo- 
tor nerves ; and, third, volition, or power of the will. 

582. We occasionally observe an increase of voluntary mo- 
tion during delirium, when the reason being perverted, and 
volition directed by it, the excitement of the nerve-structure, 
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caused by increased circulation, is expended through the 
muscles. 

583. Defective voluntary motion is associated with defective 
volition, and also with an enfeebled condition of the muscles, 
or an obstruction to the passage of nerve force. Jn motor 
paralysis there is a lesion of the nerve center, arresting the 
development of nerve force, or a. lesion in the course of the 
nerves of communication which obstructs its flow. Any dis- 
ease that will arrest functional activity of the brain will cause 
paralysis. In some cases it is dependent upon an inflammatory 
condition, and in such the remedies for an inflammation will 
be the* appropriate ones. In other cases it is dependent upon 
feeble circulation or congestion, and it is treated with bella- 
donna, strychnia, ergot, etc. In other cases it results from 
compression of the brain by the extravasation of blood, as in 
apoplexy, or effusion from the serous membranes. In such 
-cases remedies that promote absorption are appropriate ; and, 
in a last class of cases, it is caused by disease which destroys 
the substance of the brain, and is necessarily irremediable. 



SENSATION. 



684. It is very desirable to locate precisely the function ot 
sensibility, especially as there is much discrepancy in the writ- 
ings on the subject. If we deterraSd, what the function is, 
and of what particular part, we will be enabled to define its 
pathological changes and adopt a rational therapeutics. 

585. Dr. Williams divides sensibility into centric and locate 
the first originating in the brain and spinal cord, the second in 
the part where it is manifested. In disease we recognize such 
a distinction to a certain extent ; but if we base our practice 
exclusively upon it we will be unsuccessful. 

586. Dr. Carpenter describes this function accurately when 

he says : " By the term sensation is rightly understood that 
19 
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change in the condition of the mind by which we become 
aware of an impression made upon some part of the body ; or, 
in a briefer form of expression, it may be defined to be the 
consciousness of an impression. Some physiologists have, it is 
true, spoken of a sensation without consciousness; but it seems 
very desirable to limit the term to the mental change, since the 
word impression serves to designate the change produced in the 
afferent nerves by an external cause, up to the point at which 
the mind becomes conscious of it" 

587. Man's conscious existence being wholly in the brain, 
and sensation being dependent upon it, we necessarily conclude 
that sensation is a function of the brain alone. When, from 
any cause, the functions of the brain are suspended, there is 
no longer sensibility, no matter how strong the external im- 
pression may be. Being a function of the brain, we will find 
it influenced by all abnormal conditions of this organ; and 
conversely, we will find lesions of sensation to influence the 
circulation, nutrition, and functional activities of the brain, 
and through it the body at large. 

588. Disease of a part involving the structure of its nerves, 
or the conditions of their action, gives us local lesions of sensi- 
bility; and, although the consciousness of this is wholly a 
function of the brain, yet the cause being local, our therapeu- 
tics are directed to the local disease. We may, therefore, con- 
sider these lesions as general and local, bearing in mind the 
distinctions above made. 

589. Excessive general sensibility arises from two causes, 
which, being almost directly antagonistic, requires to be accu- 
rately determined in every case if we wish a successful treat- 
ment. The first of these is an irritation of determination of 
blood to the brain, the excitement of the organ being mani- 
fested in an increased general sensibility, and occasionally of 
the special senses. The second arises from that irritable con- 
dition of the brain that attends a feeble circulation and nutri- 
tion, and is popularly expressed by the term irritability. 

590. In ordinary determination of blood to the brain, or the 
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first stage of inflammation, this excess of sensibility is usually 
marked. Generally it takes the form of a general increase in 
the susceptibility to impressions, but in other cases it has also 
a local manifestation — as a headache, intolerance of light and 
sound, etc. In sthenic fevers and inflammations it is fre- 
quently noticed, and is the cause of the greater part of the 
Buttering. Occasionally we meet with a very marked case, as 
of extreme intolerance of light and sound, and such exquisite 
general sensibility that ordinary impressions produce pain. 

591. Intimately associated with this is the action of certain 
morbid material in the blood upon the brain. We may attrib- 
ute such action to its ability to produce irritation of that organ, 
or its influence upon nutrition; but, in whatever way it may 
act, the fact is evident that such material in the blood does 
occasion this derangement of function, and that its removal by 
way of the excretions is the proper mode, as it is frequently 
the only one, of getting rid of the nervous trouble. As in- 
stances of this, I may call attention to a very persistent head- 
ache, with increased sensibility, which is undoubtedly depend- 
ent upon retention in the blood of the urinary solids, and 
which is cured by the administration of the alkaline diuretics. 
I doubt not, almost every practicing physician has seen cases 
in which local pain and irritability has been relieved only when 
the excretions have been fully established. I recollect a case 
of extreme sensibility of the eyes, of many months' duration, 
and which had resisted all ordinary Qjjgans of cure, relieved in 
two weeks' time by the administration of small doses of podo- 
phyllin, and acetate of potash in usual quantity. 

592. The second class of cases in which the excess of sensi- 
bility is due to an enfeebled condition of the brain are quite 
numerous, and many errors in treatment are due to a want of 
recognition of this cause. We meet with it in persons of feeble 
health, in whom there is manifest deficiency of blood, and 
necessarily a feeble nutrition. Such persons are said to be 
nervous or sensitive, and the popular opinion that such nervous- 
ness or sensibility is due to debility is correct. 
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593. Not only do we find such general increase 'of sensibility 
to be due to debility, but many cases of local pain — neuralgia, 
has the same cause. We recognize such cases by the pallid sur- 
face, feeble circulation, and want of functional activity; and, 
as is well known, such cases are cured by a tonic and stimulant 
treatment, ahd a nutritious diet. 

494. Defective general sensibility may be dependent upon one 
of three causes — an enfeebled circulation ; impaired nutrition, 
and the presence of some foreign material in the blood. The 
condition is readily recognized as an unnatural obtuseness to 
ordinary impressions, and is usually associated with general 
dullness or hebetude and deficient reasoning power and voli- 
tion ; and continuing to increase, it gives that condition termed 
coma. 

595. We have this defect in minor degree, from a simple 
atony of the brain from a deficient circulation of blood in the 
brain. We have the more marked defect when there is that 
condition of the circulation known as congestion. Occasion- 
ally we meet with a case of feeble vision, or partial deafness, 
which has its origin in this atony, and which is cured by estab- 
lishing a normal circulation of blood. 

596. Impaired nutrition of the brain is occasionally a cause 
of defective sensibility. The most marked example is that con- 
dition termed softening of the brain, yet we have other instances 
in which impairment of the special senses is due to this cause. 

597. Paralysis of sensation arises from both of these causes, 
the first being temporary, the second more or less permanent. 
We can occasionally determine the first condition pretty accu- 
rately, and can promise the patient a speedy recovery ; but oc- 
casionally we have much difficulty in determining the exact 
condition. Then there is undoubtedly a lesion beyond the 
physical structure of the brain, that causes paralysis. With our 
feeble means of examining the minute structures that form all 
tissue, and our entire inability to account for differences in cell 
action, there are processes in life, both in health and disease, 
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that we may witness and observe the general laws of action, 
but the causes of which we are wholly unable to fathom. 

598. As a general rule, the presence of a morbid material in 
the blood either depresses or increases general sensibility. We 
have a marked example of the first in the influence of both 
animal and vegetable malaria in the forming and cold stages of 
fevers. We also notice the same influence in the eruptive fe- 
vers. Again, iu the later stages of the same diseases, we occa- 
sionally find this defect from the presence of eftete material in 
the blood. Uremia, the coma that follows retention of urea, is 
another marked example, and analogous to it is the action of 
that class of remedies called narcotics. 

599. Perverted general sensibility is not of frequent occurrence^ 
and yet we occasionally sec instances of it. Formication, sen- 
sations of chil! or cold, when the surface is warm, intense burn- 
ing or itching without cause, are examples. Dr. Williams 
.enumerates the following: "Feeling of tingling, prickly heat, 
trickling cold in various parts, of a lump in the throat, a* hot 
ball in the side, a fluttering at the stomach, and illusions of the 
special senses, severally and variously affect persons whose sen- 
sibility is modified more in kind than in degree. Such patients 
may also have a depraved appetite, craving for sour things, 
cinders, mortar, and all manner of filth. These symptoms 
generally occur in females, often in connection with irregular 
menstruation, and, therefore, are called hysterical; but their 
pathological cause must be sought iu^the nervous system, the 
functions of which become deranged, probably from irregular 
supply or bad quality of the blood supplied to them." 

600. Excessive local sensibility, when marked, is pain, and may 
arise like excessive general sensibility from the two causes — irri- 
tation and determination of blood to the part, or an enfeebled 
condition of the part. To this might be added a third condi- 
tion, in which, from change in the relation and situation of 
parts, the nerves distributed to them are irritated. 

601. The pain that attends all inflammatory processes may 
be taken as an example of the first cause. We have little diffi- 
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culty in recognizing this case, as the three other symptoms of 
inflammation, heat, redness, and swelling are associated with it; 
hut in some cases of neuralgia the diagnosis is more obscure. 
If it is superficial we will usually find an increased temperature 
and slight redness, as well as an increase of tactile sensibility in 
the part. In deep-seated parts we have but the general symp- 
toms to guide us — the full strong pulse, and general excitation 
of the entire system. 

602. In the second case the part is cool, frequently pallid, and 
we have the evidence of our senses that it is enfeebled. In 
deep-seated parts we are guided by the general symptoms — the 
soft open pulse, cool surface, cold extremities, and depressed 
general sensibility. The reader will observe that these two 
conditions are directly opposite, the only agreement being that 
they both cause pain; and when we come to speak of the 
therapeutics of neuralgia we will find that the treatment is 
wholly different. 

603. We rarely have defective local sensibility as an element of 
disease. Occasionally it seems that the nutrition of a part is 
influenced by this, but it is only in the repair of injuries that 
we give any attention to it. In such cases the use of such 
remedies as stimulate the nerves of the part are beneficial. Oc- 
casionally we meet a local paralysis of sensation in which there 
is no lesion of the brain ; but in such cases there is generally 
some disease in the course of the nerves supplying the part that 
occasions the defect. 

604. Perverted local sensibility is occasionally met with. The 
most marked examples are in the organs of special sense, as in 
amaurosis from disease of the retina, and in some derangements 
of the sense of hearing. The flashes of light, sparks of fire, and 
suudry appearances known as muscce volitantes, are seen as well 
in amaurosis from the local as from the lesion of the brain; 
while roaring in the ears, the sound of bells, voices, and other 
derangements occur in local disease involving the auditory 
nerve. We observe the local sensations of formication, ting- 
ling, pricking, of intense heat or cold, and other analagous 
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symptoms that were mentioned under the head of perverted 
local sensibility. 

605. Treatment — If the reader has properly appreciated the 
distinctions we have made while describing these lesious of sen- 
sation, the appropriate treatment for each will have been sug- 
gested as they were considered ; but if those distinctions are 
not made, there will be many failures in treatment. 

606. In excessive sensibility from irritation and determination 
of blood to the brain, we direct the special sedatives with gel- 
seminum, evaporating lotions to the head, the hot foot-bath, 
and occasionally counter-irritation to other parts. Where 
nothing con train dicates, a cooling purgative may be given, and 
this followed by a saline diuretic. The same general means are 
appropriate in excessive local sensibility from irritation and de- 
termination. The local means in these cases consist in cold 
applications, evaporating lotions, dry or wet cups, leeches, hot 
fomentations, poultices, and sedative and narcotic applications. 

607. Following the general means above-named, opium, or 
the salts of morphia may be given to arrest pain and produce 
sleep. The hypodermic use of morphia will frequently prove 
very beneficial in these cases ; but as prostration follows over- 
excitation, the use of bitter tonics and restoratives, and a nutri- 
tions diet, should at once follow the means named. 

608. Excess of sensibility from a morbid material in the cir- 
culation, will require the use of such remedies as will neutralize 
its influence in the blood, and remove it by way of the excre- 
tory organs. The action of quinia in periodic neuralgia is an 
example of the first action ; while the relief of pain and ex- 
cessive sensibility by the action of diaphoretics, diuretics, and 
cathartics is well known. 

609. Excessive sensibility from feebleness is treated with 
quinia, the mineral acids, phosphorus, the stomachic bitters, 
and an abundant nutritious diet. Stimulant doses of opium, 
and occasonally alcoholic liquors are employed with advantage. 
In low fevers the extreme sensibility and morbid wakefulness 
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can only be treated with restoratives. I have frequently seen 
sleep follow a few ounces of beef- tea or milk, or even an enema 
of beef- tea, when drugs had failed to produce it. The marked 
benefit of a combination of opium, camphor, and quinia is due 
to its stimulant and restorative action on the brain. In these 
cases the first indication of cure is to place the stomach in con- 
dition to receive and digest a portion of food, and then follow 
with the tonics and restoratives as above-named. 

610. Headache is frequently cured by quinia, strychnia, a cup 
of hot tea even, or by alcoholic stimulants, ether, or chloro- 
form. Neuralgia of other parts is cured by the same means. 
In this case the local applications are stimulant. Other than 
the hypodermic use of morphia, we employ rubefacients, dry 
heat, direct dry-cupping, shampooing, and similar means. 

611. Defective general sensibility is treated by the use of stim- 
ulants, tonics, and restoratives and nutritious food. When de- 
pendent upon an enfeebled circulation, the use of diffusible 
stimulants, alcoholic liquors, strychnia, and quinia are proper. 
When from impaired nutrition, we restore the function of the 
stomach, and promote the appetite, aid the process of digestion, 
and by the use of restoratives and food furnish the material for 
nutrition. All that is now required is a free circulation of 
blood, and such exercise as will promote a rapid renewal of tis- 
sue. When from the presence of a morbid material in the 
blood, its removal is to be conducted in the manner heretofore 
named. 

612. The treatment of paralysis of sensation will vary accord- 
ing to the cause that produced it, as we have heretofore seen; 
in the one case it will demand means to lessen irritation and 
determination, in another it will require such means as will 
stimulate and call the nervous center into play. 

613. Defective local sensibility is treated by the local appli- 
cation of stimulants and rubefacients, direct cupping, shampoo- 
ing, dry or moist heat, and similar means. 

614. Perverted sensibility will have to be treated according to 
the cause that has produced it. It is very frequently from an 
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irregular circulation of blood, sometimes from effete material in 
the blood, and again from impaired nutrition. Each of these 
will suggest the proper medication. 



THE SPINAL CORD. 

615. The spinal cord is a true nervous center, independent of 
the brain on the one hand, and the sympathetic ganglia on the 
other, and yet associated with both in action. It controls all 
the automatic movements of the body, and is thus essential to 
the performance of several very important functions. The re- 
spiratory function is wholly under its control, though the use of 
the lungs is permitted the brain in calliug into actiou the vocal 
organs. The act of deglutition is also performed under its di- 
rection, as well as defecation and urination. To what extent it 
influences the movements of the intestinal tube we do not know, 
and yet we have evidence that it does exert such an influence. 
Dr. Carpenter remarks: "Although its attributes as an inde- 
pendent center become most obvious when it is separated from 
the rest, yet there can be no reasonable doubt that it is always 
acting as such, even when every part of the nervous system is 
in a state of complete vigor. It may, in fact, be said to supply 
by its * reflex power ' the conditions requisite for the maintenance 
of the various organic processes.' 9 

616. Its association in action with the sympathetic system is 
very marked, ancLjfrequently spinal and sympathetic nerves are 
associated in the formation of a plexus, and together give the 
nervous supply. Indeed, if we consider the pneumogastric as a 
spinal nerve, there is not a sympathetic plexus in the body but 
what has its supply of spinal nerves. The intimacy of this 
association is marked in disease; very frequently a lesion of 
some viscus supplied with sympathetic nerves, becoming mani- 
fest in disease of the spinal center ; and conversely, the disease 
of the spinal center will affect the function and even structure 
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of the viscus. This associated action is remarkably manifest in 
the irritation of the spinal cord from visceral disease, which 
results in spasmodic action. 

617. One of the most important functions of the spinal cord 
is its power of assuming control over all the processes of life, 
and, as it were, directing every function. Every voluntary 
muscle receives its supply of spinal nerves, and is to a certain 
extent under the influence of this center. All natural auto- 
matic movements being directed by it, we find them as nearly 
perfect in co-ordinated movement of muscles as is possible. 
Witness the act of sucking in the new-born child, or the func- 
tion of respiration. There is reason to believe that co-ordina- 
tion of movement has its origin in the spinal center, for we find 
that as any movement attains perfection, it also becomes auto- 
matic, or at least the exercise of the will is unconscious. Train- 
ing in any muscular movement accomplishes this, so that at 
length these movements are performed without thought. 

618. Dr. Marshall Hall's function of reflex action does not 
exist as described by him. The spinal cord receives its impres- 
sions direct, it is true, and these impressions originate a corre- 
sponding muscular movement which is more perfectly adapted 
to the end than anything that is possible under the influence 
of reason and the will ; just as much so as nature's forms are 
more perfect than the artificial forms made by man. The 
spinal mechanism resembles those machines now used to per- 
fect the art of the engraver, which being set to a pattern works 
it out with a delicacy unattained by the hand. 

619. We may examine the lesions of the spinal cord with 
reference to two functions — automatic movement, and its associ- 
ation with the ganglionic system in various organic processes. 
It will be difficult to keep these separated, as some of the prin- 
cipal lesions of automatic movement have their origin in the 
associated function with the sympathetic. 

620. A simple excess of this automatic movement is not pos- 
sible as an element of disease, for it is the perfection of muscu- 
lar movement. The forced or rapid respiration, occasionally 
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observed, is invariably due, I believe, to a lesion of the lungs, 
or such change in the blood as prevents oxygenation, and the 
increased movement is but the endeavor to supply the demand 
of nature. The contraction of the larynx, observed in irrita- 
tion and inflammation, would more nearly represent an excess. 
The violent movements that occur when a small portion of a 
solid or liquid gets entrance to the larynx, or a bone, splinter, 
or other solid gets impacted in the fauces or base of the tongue 
above it, 9eem to be out of proportion to that required for the 
removal of the irritation. The irritation in spasmodic croup 
is hardly sufficient to account for the violent and continued 
contraction of the larynx, yet in this case there is also a mani- 
fest perverson of the automatic movement. Then the con- 
tinued contraction of the intrinsic muscles of the larynx in 
croup and laryngitis, is not simply an excess, for the normal 
movement is contraction alternated with relaxation. Then we 
have the tenesmus of dysentery, the tenesmus in certain forms 
of dysuria, the bearing-down pains in some cases of dysmenor- 
rhea, all of which present as excess in the function of the 
spinal cord, but a perversion as well. In each case the in- 
creased action arises from the sensation of an irritant trans- 
mitted to the spinal center, and the muscular movement which 
follows is an effort for its expulsion. 

621. Defect of automatic movement is frequently met with 
and is sometimes a very serious lesion. A very marked exam- 
ple of this is seen in labored or feeble respiration when spinal 
innervation is depressed by the action of narcotics or alcohol. 
We observe thiajjjefeet in some cases of acute disease, in which 
the defect gradually increases, until it requires an effort of the 
will, exerted through the external inspiratory muscles, to oxy- 
genate the blood. In such case, if the patient sleeps, we notic^ 
a gradual failure of respiratory movement and decarbonization 
of the blood, until the impression becomes so marked that the 
person awakes with a sense of impending suffocation, and calls 
into play the external muscles by an act of the will. Finally* 
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in such case, sleep is impossible, for without the constant effort 
of the will, respiration would cease. 

622. Defect of automatic movement is a prominent lesion in 
many cases of constipation ; indeed, in some it seems to be the 
whole lesion. Hence, the success that follows the remedies, 
and especially the repeated exercise that finally re-establishes this 
function. In some cases we find this defect in urination, and, 
though it might seem of little importance, there is nothing more 
distressing than this tardy or feeble passage of urine. I have 
seen two cases in which there was not only a continuous defect 
in marked degree, so that a particular position and much time 
would be necessary to the act, but in which there was occasion- 
ally an entire failure of reflex action, necessitating catheterism. 

623. Again, this defect is manifested in paralysis agitans, and 
in progressive locomotor (itaxy ; but apart from these major 
lesions, there are many cases in which there is evident feeble- 
ness of co-ordinated movement. This is especially marked in 
children after severe attacks of illness, and occasionally in some 
chronic diseases. A variety of spinal curvature has its origin 
in this lesion, and occasionally it results in other deformities. 
Stammering is caused by this defect, and is only cured by such 
education of the organs as will establish co-ordinated move- 
ment. 

624. Perversion of automatic movement is of frequent occur- 
rence, and is an element of many diseases, and the whole of 
quite a number. We will name a few of the minor ones first, 
as we will thus be enabled better to appreciate the lesion. Sin- 
gultus or hiccough realizes our idea of such lesion, the move- 
ments of the diaphragm being powerful, but having no refer- 
ence to function. The inordinate tenesmus or peristaltic action 
from irritation of the rectum and large intestine, urinary appa- 
ratus, and uterine organs, frequently presents marked examples 
of perversion as well as of excess. 

625. We might divide this lesion into two forms, in the one 
of which the action of the mind is not impaired, though vol- 
untary motion is to a greater or less extent arrested ; in the 
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other the entire functions of the mind are in complete abey- 
ance. The first class comprise those above-named, that mus- 
cular contraction known as cramp, tetanus, and some cases of 
hystencal convulsions. The second class includes epilepsy, and 
the majority of cases of convulsion. 

626. The causes of these lesions are either centric, arising 
within the spinal cord, or eccentric, commencing in a distant 
organ or part, and reflected thence to the spinal cord. The 
lesions of the spinal cord itself are not well known, but we 
have reason to believe that they are similar to those of the 
brain, already described. Irritation, with determination of 
blood, inflammation, congestion, and enfeebled circulation, de- 
fective nutrition, and a morbid material in the circulation, will 
each produce this lesion; and necessarily the recognition of 
such cause must precede a rational treatment. The action of 
an eccentric cause seems to be as follows : An irritation of a 
part supplied by true spinal and sympathetic nerves being 
set up, this irritation is transmitted back to the spinal cen- 
ter, and stimulates the generation of motor power. We do 
not know why it does so, or how the influence is transmitted, 
and have to remain satisfied with our knowledge of the result. 

627. The examples of such eccentric cause are numerous; 
indeed, the majority of cases of convulsion have this origin. 
Tetanus has its origin most frequently in a wound of the ex- 
tremities; and, though the irritation is undoubtedly transmit- 
ted by the afferent spinal nerves, we find no anatomical lesion 
of them. The spasmodic contraction of the muscles of the 
extremities, knoya as cramp, arising from intestinal irritation, 
as in diarrhea, cholera morbus, and Asiatic cholera, are famil- 
iar examples ; but quite as common, and as well marked, are 
the cases of convulsion in children from dental irritation, irri- 
tation of the stomach, from acrid ingestia, irritation of the 
bowels from perverted excretion, or worms, etc. 

628. A majority of cases of epilepsy have a like origin. 
Quite frequently we trace the first attack to crude or irritating 
ingesta, to an irritation of the bowels, or to a derangement of 
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the menstrual function, or other excitation of the reproductive 
organs. In many of these cases the cause is evanescent, or at 
least continues but a comparatively short time; and yet the 
epilepsy continues. We can account for this in but one way, 
namely, that the abnormal action is established, the same as 
automatic or co-ordinated movement, the influence )>ecomiug 
more intense and persistent as the paroxysms are repeated. 
The hysterical convulsion has a like origin, but more frequently 
from an irritation of the reproductive organs ; and, as is well 
known, each repetition of these but strengthens the disease, 
until at last it seems to be one of the natural actions of the body. 

! 629. Treatment — The treatment of these lesions will depend 
upon the condition of the spinal cord, and our ability to reach 
this by direct or indirect medication. Those conditions that 
show an increased functional activity, but without perversion, 
will generally be dependent upon irritation and increased cir- 
culation in the spinal center. In this case, the use of special 
sedatives, with gelseminum, the hot foot-bath, remedies to pro- 
mote excretion from the skin, kidneys, and bowels, and coun- 
ter-irritation, are the principal means of cure. 

630. Defect of the automatic movement is dependent upon 
an enfeebled circulation, morbid material in the circulation, 
and imperfect nutrition. When there is a feeble circulation, 
but no stasis of blood, the administration of certain stimulants, 
as strychnia, increase this power. When this has been of 
long duration, and nutrition is impaired, we employ, in addi- 
tion, quinia, various preparations of phosphorus, cod-liver oil, 
etc. When the defect is dependent upon congestion, we may 
use the older methods of revulsion, but I prefer the specifics, bel- 
ladonna, ergot, and bromide of ammonium. The presence of a 
morbid material in the blood may be neutralized by the admin- 
istration of an antidote, as when we give quinia for the mala- 
rial poison, or belladonna to antagonize the action of opium 
or urea ; or we endeavor to remove such material by stimu- 
lating the excretory organs. 
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631. Perversion of the automatic movements is treated by a 
removal of the exciting cause, the relief of any physical dis- 
order of the spinal center, and by certain remedies that con- 
trol this nervous action — antispasmodics. An example of the 
first method is in the arrest of cramps of the muscles of the 
extremities, by the use of remedies that remove irritation of 
the bowels; the arrest of convulsions, by an emetic to free 
the stomach, or a cathartic to free the bowels of irritant mate- 
rial- The permanent removal of hysterical convulsions by 
treatment directed to remove the uterine irritation is a familiar 
example. 

632. When there is an irritation of and* increased circulation 
to the spinal cord, the use of gelseminum, the special seda- 
tives, or indirect sedation by the use of the nauseants, and 
counter-irritation, furnishes the best plan of treatment. When 
the perversion is due to congestion, belladonna and ergot are 
the special remedies, and may be associated with the general 
treatment for this condition. A feeble circulation, with atony 
of the spinal center, is frequently met with, and in such case I 
prefer bromide of ammonium. Strychnia, with quinia, may 
be occasionally used with advantage. In a similar condition 
associated with a feeble action of the sympathetic system, espe- 
cially as it controls the circulation, is benefited by small doses 
of digitalis. 

633. Antispasmodic treatment is altogether empirical, and 
very indefinite, and embraces a large list of remedies. I have 
been used to class them in the following order, regarding their 
power to control spasmodic action ; namely : Lobelia, gelsemi- 
num, chloroform, ether, asafetida, other fetid gums, and nau- 
seants in general. 

634. The modern treatment of epilepsy by the use of bro- 
mide of potassium and bromide of ammonium has been 
attended with much success, so that it has almost superseded 
the older methods. Still, Trosseau, one of the most successful 
physicians in this class of diseases, preferred belladonna, and 
others have adhered to digitalis. 
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» 
ASSOCIATION OF THE SPINAL WITH THE SYM- 
PATHETIC SYSTEM. 

635. I have spoken of the association of the spinal centers 
with the ganglionic system of nerves, and we wish now to 
examine the relation between the two as influencing diseased 
processes. The anatomical arrangement for such associated 
action is most perfect ; for, not only are there direct communi- 
cating fibers between each ganglia and the nervous matter of 
the spinal cord immediately posterior to it, but every sympa- 
thetic plexus receives one or more spinal nerves. We do not 
understand the physiological action of these centers so well, 
because all of these actions and functions are without the con- 
sciousness of the individual ; yet we can readily appreciate 
such of them as are associated with the conscious functions of 
the spinal cord, respiration, deglutition, defecation, and uri- 
nation. 

636. We recognize this association of action in certain 
pathological conditions, because unconscious acts then become 
conscious and applicable, and because we are able to detect 
them by the aid of our senses. -The law of relation that we 
wish to study is this, namely, that an irritation of an organ or 
part supplied principally by sympathetic nerves may be trans- 
mitted backward, and occasion a permanent irritation of the 
spinal cord ; and conversely, that an irritation of the spinal 
cord may originate disease of a distant organ receiving a sym- 
pathetic supply, and produce either functional or structural 
disease. If these are facts, and I think they are abundantly 
proved, it opens an important field in practical medicine. 

637. Among the most common examples of this may be 
named : The irritation of the lumbar spine in disease of the 
uterine or pelvic viscera ; the irritation of the lower dorsal por- 
tion of the cord, in diseases of the kidneys and urinary appa- 
ratus ; the upper dorsal portion of the cord in diseases of the 
stomach and associated viscera; the irritation of the cervical 
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portion of the cord in diseases of the heart; of the posterior • 
basilar expansion of the cord in lesions of the reproductive sys- 
tem. Conversely, we will find that a spinal irritation of these 
parts will exercise a direct influence on the organs named, and 
if severe will prevent a cure of the visceral diseases. So that 
many times it is fully as important that the spinal irritation be 
treated as that remedies be given for the visceral disease. 

638. I would not confine this to irritation alone; but think, if 
we examine the subject closely, we will find the three lesions of 
excess, defect, and perversion. The first has been already 
named. In the second, the feebleness of spinal innervation is 
one cause of deficient functional activity of the organs named. 
Of course, it is difficult to give examples of this that would 
prove convincing to the skeptic, but the frequent resort to such 
remedies as exert a special influence on the nervous system, and 
the marked benefit that follows their use in visceral disease, 
long since convinced me of the truth of the proposition. Per- 
version of this influence may also be the cause of some of the 
singular visceral aberrations that we are unable to account for 
in the ordinary course of pathological action. 

639. Treatment. — The common idea of treatment in chronic 
disease of the spinal cord is, to relieve the irritation by the use 
of counter-irritation, applied over the part that seems to be 
affected. Many physicians determining a tenderness on pres- 
sure immediately apply an " irritating plaster," or possibly some 
rubefacient liniment ; but while this treatment is correct for a 
case where there is irritation and determination of blood, it is 
not always appropriate ; and there are other means that may be 
employed. 

640. If, in a given case, there was tenderness on pressure 
over the spine, increased sensation where the spinal nerves first 
become cutaneous, a full, slightly hard pulse, contracted pupils, 
and slight erythism of the entire nervous system, I would re- 
gard it as a marked case of irritation of the cord. The inter- 
nal use of a diuretic salt of potash, keeping the excretions free, 

20 
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and the use of the special sedatives and gelseminum would be 
the appropriate treatment. Associated with this we might use 
an " irritating plaster" to induce suppuration, or if the disease 
was acute, dry or wet cups would answer a good purpose. 

641. If there was tenderness on pressure, with a feeling of 
fullness and debility, a soft open pulse, dullness of the eye and 
immobile pupil, tendency to coldness of the extremities, etc., I 
should regard it a case of enfeebled circulation, or atony of the 
spinal cord. In such cases, in addition to a general restorative 
plan of treatment, we find benefit from the use of belladonna, 
ergot, and digitalis, in small doses, and also from strychnia, 
quinia, and bromide of ammonium in other cases. In this case, 
we use rubefacient liniments and frictions, the belladonna plas- 
ter, and some of the many strengthening plasters that stimulate 
the surface. 



THE SYMPATHETIC SYSTEM. 

642. The sympathetic or ganglionic system of nerves has its 
center in a chain of ganglia arranged along the anterior sur- 
faces of the bodies of the vertebra; these being connected by a 
nervous trunk, it takes the name of the great sympathetic 7icne, 
one on each side of the body. We have already seen that there 
was a very intimate connection between these ganglia and the 
spinal center, and also in the formation of each sympathetic 
plexus, which receives a supply of spinal nerves. This anatom- 
ical association gives an intimate association of action, so that 
it is difficult to separate the functions of the two. 

643. The distribution of these nerves is different from the 
other centers. A plexus is formed for the supply of associated 
organs, and from this the nerves are sent off. They always pass 
with the blood-vessels, and are distributed with them; indeed, 
when we leave the chain of gauglia there is no other method 
of distribution. So far as we know these nerves accompany 
every artery to its ultimate ramification, and we know that 
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they control the function of circulation, and 80 far as a nervous 
system has control, the functions of secretion and nutrition. 
Hence it has been called the vegetative system of nerves. 

644. It is interesting to examine the opinions of authors on 
this subject. Dr. Carpenter, the most learned, as well as the 
most profound physiologist of the age, says : " Upon this point 
we can only surmise ; but there appears strong ground for the 
conclusion that the office of these fibers is to produce a direct 
influence upon the chemico-vital processes concerned in the or- 
ganic functions of nutrition, secretion, etc. ; an influence which, 
though not essential to the performance of each separate act, 
may yet be required to harmonize them altogether, and to bring 
them into connection with mental states. That the nervous 
system does exert such an agency will be hereafter shown ; and 
reasons will then be assigned for regarding the sympathetic 
fibers as its principal, if not as its sole channel." 

645. Dr. Draper concocts the singular theory that, because 
the sympathetic nerves transmit sensations slowly, they are 
magazines for storing up nerve force. That I may not mistate 
him, I will quote the exact language : " I, therefore, regard the 
sympathetic system as having for one of its main functions the 
equalization or balancing of the nervous force, storing up all 
transient excess of it, and furnishing all transient deficiencies. 
As in a mechanical contrivance, in which the prime mover 
works in an irregular way, the fly-wheel harmonizes all such 
variations, storing up or supplying power as the circumstances 
may require, so does this complicated apparatus act in the 
mechanism of innervation." But if we examine the action of 
the human body, we will find that there is no instance of a 
storing of a surplus force, whether of heat, electricity, for- 
mative, or this that we call nerve force, while we have abund- 
ant evidence that each of these is produced as required. But 
if it was necessary to store a surplus of nerve force, the sympa- 
thetic ganglia certainly does not preseut that form and anatom- 
ical arrangement that would adapt it to the purpose. 

646. Dr. Dalton, in his treatise on physiology, found it impos- 
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sible to separate the functions of the sympathetic and spinal 
systems, and as regards the mixed action he draws the follow- 
ing conclusions : 

14 1. Reflex actions taking place from the internal organs, 
through the sympathetic and cerebrospinal systems, to the volun- 
tary muscles and sensitive surfaces. — The convulsions of young 
children are often owing to the irritating undigested food in the 
intestinal canal. Attacks of indigestion are also known to 
produce temporary amaurosis, double vision, strabismus, and 
even hemiplegia. Nausea and a diminished or capricious ap- 
petite are often prominent symptoms of early pregnancy, 
induced by the peculiar condition of the uterine mucous mem- 
brane. 

^2. Reflex actions taking place from the sensitive surfaces, 
through the cerebrospinal and sympathetic systems, to the involun- 
tary muscles and secreting organs. — Imprudent exposure to cold 
and wet will often bring on a diarrhea. Mental and moral im- 
pressions, conveyed through the special senses, will affect the 
motions of the heart, and disturb the processes of digestion and 
secretion. Terror, or an absorbing interest of any kind, will 
produce dilatation of the pupil, and communicate in this way 
a peculiarly wild and unusual expression to the eye. Disagree- 
able sights or odors, or even unpleasant occurrences, are capable 
of hastening or arresting the menstrual discharge, or of induc- 
ing premature delivery. 

" 3. Reflex actions taking place through the sympathetic system 
from one part of the internal organs to another. — The contact of 
food with the mucous membrane of the small intestine excites 
a peristaltic movement in the muscular coat. The mutual ac- 
tion of the digestive, urinary, and internal generative organs 
upon each other, takes place through the medium of the sym- 
pathetic ganglia and their nerves. The variations of the capil- 
lary circulation in different abdominal viscera, corresponding 
with the state of activity or repose of their associated organs, 
are to be referred to a similar nervous influence. These phe- 
nomena are not accompanied by any consciousness on the part 
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of the individual, nor by any apparent intervention of the cere- 
brospinal system." 

647. I have made the above quotation from Dr. Dalton for 
two purposes; namely, to show the common tendency to con- 
found physiological and pathological processes, and as an addi- 
tional illustration of the associated action of the spinal and 
ganglionic nervous systems in that function that is termed 
sympathy, 

648. I think we have abundant facts both in physiology and 
pathology to prove that the sympathetic system of nerves con- 
trols the vegetative functions, digestion, blood-making, the circu- 
lation of the blood, nutrition, and secretion ; and that such control 
in a normal condition is simply to associate these functions in 
all parts of the body for the benefit of the whole, and for its 
more perfect adaptation to the various states in which it may 
be placed, and the various activities required of it. 

• 649. This function is called sympathy, and yet, as we have 
already seen, the term is applied to additional nervous action. 
If we are to retain the term in pathology, we will have to rec- 
ognize two sources of such action. The one, cerebro- spinal, 
is conscious sympathy, and is always evidenced by sensation. 
The other is unconscious sympathy, and has relation to the or- 
ganic acts above described. That there is a necessity of such 
associated action must be evident, as these vegetative functions 
are to a great extent dependent upon one another; and that it 
should extend to*control the physical condition of every organ 
and part is absolutely essential to the varied activities which 
the animal body is constantly exhibiting. In the vegetable 
kingdom nothing of this kind is necessary, for the growth is in 
one direction ; that of increase, and is not antagonized by waste ; 
while in the animal body death of organic structure is neces- 
sary to motion or any activity, and if health be maintained, it 
must be balanced by increased nutritive activity of the particu- 
lar part. 

650. In considering the lesions of sympathetic innervation 
by the common standard of excess, defect, and perversion, we 
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will have to examine it in its relation to digestion, blood-mak- 
ing, circulation, nutrition, and secretion, and that common 
function, sympathy. 

651. Excess of sympathetic innervation in the circulation of 
the blood is a very prominent feature in many acute diseases. 
This excess may either denote strength, as in sthenic fevers and 
inflammation, or be associated with debility of the circulatory 
system, as in the common fevers of our country, or the sthenic 
fevers and inflammations. Those remedies that control this 
lesion of circulation act through the sympathetic system. The 
direct sedatives in small doses give increased strength, but les- 
sen excitement, while some of them, as veratrum, in large doses, 
su£ as powerful depressants of this system of nerves. Indirect 
sfaation and control of the heart's action is accomplished by 
remedies that act powerfully on some organ, supplied by the 
sympathetic, and which action is followed by depression. Thus 
lobelia is sedative by its depressing action upon the stomach. 
Some cathartics by their depressing influence on the bowels, 
and occasionally profuse diaphoresis or diuresis will have the 
6ame result. 

652. Another marked excess is noticed in excessive secretion 
from the various excretory organs, when there is no lesion of 
structure or relation to account for it. We have examples of 
this in some cases of diarrhea (choleraic), in diabetes insipidus, 
and in increased secretion from the stomach, liver, and other 
parts. It has been contended by some that -Asiatic cholera was 
a lesion of the sympathetic, and I am inclined to take the same 
view, as remedies known to influence this portion of the nerv- 
ous system, directly or indirectly, are the only ones that are 
beneficial. 

653. Excess of sympathy between parts influencing the veg- 
etative functions is of common occurrence. The lesions of di- 
gestion and blood-making that arise from slight uterine disease 
is a marked example of this. Many times we see serious con- 
stitutional disturbance follow a local lesion of the uterus, or 
reproductive system, which is so slight, that if of any other 
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part it would scarcely be noticed. The same sympathy is man- 
ifested in disease of the brain, lungs, kidneys, and some other 
parts. 

654. Defect in the common lesion that we meet with, and 
forms an clement in a large number of diseases. Defective di- 
gestion is not unfrequently partially, and in some cases wholly, 
due to deficient innervation, and many of the remedies that 
improve this function, act through the nervous system. Defect 
in blood-making, both as regards quantity and quality, is, un- 
doubtedly, dependent upon want of normal innervation through 
the sympathetic. It is the same with the circulation of the 
blood, nutrition, and secretion. If the reader will turn back to 
where these functions were considered he will obtain the neces- 
sary treatment. jk 

655. Perversion is not so easily defined ; and though we have 
reason to attribute many of the anomalies of function and nutri- 
tion to this source, our information is yet too meager to establish 
it as a fact. There is a large list of remedies that undoubtedly 
act upon the sympathetic system of nerves, and to a very consid- 
erable extent through this on the processes of life. Indeed, we 
might set up a claim that all the important remedies act in this 
way. A few of the more prominent of this class may be 
named — veratrum, aconite, gelseminum, digitalis, belladonna, 
ergot, calabar bean, macrotys, Pulsatilla, collinsonia, valerian, 
drosera. Then there is a class that act both on the spinal 
and sympathe^ system, as strychnia, quinia, and other of the 
bitter tonics ; while a third class influence the entire nervous 
system, as opium and its alkaloids. The sympathetic system is 
also influenced by those remedies that aid nutrition of nerve 
structure, and by that well-regulated exercise of function that 
always gives increased nutrition and strength. 
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IRRITABILITY AND TONICITY. 

656. Dr. Williams, and other authors, describe certain prop- 
erties of living tissue as irritability and tonicity, and describe 
the lesions of these as they do of innervation, secretion, nutri- 
tion, etc. Though I regard both of these as but an expression 
of other functions heretofore described, we will examine them 
as the result of associated functional and structural activities. 



. IRRITABILITY. 

v 
657. Dr. Williams says : "Irritability, irritable contractility, 

or the property of contracting on the application of certain 
stimuli, is the distinctive characteristic of muscular fiber." If 
we examine the matter closely, however, this property will be 
found to be only that normal disposition to the performance of 
function which is possessed alike by all tissues. The function 
of muscular fiber is contractility, and this is performed under 
the influence of the nervous system, or analogous stimuli ; but 
is it any different from the function of secreting structure, which 
is also performed under the influence of the nervous system or 
other stimuli ? I think it much more reasonable to regard all 
tissue as having such vital property as may eftble it to per- 
form its use in the body, and respond to such impressions as 
may be necessary to give those higher activities of which man 
is capable. 

658. Regarding such property as common to all tissue, the 
conditions necessary to its normal development will be as fol- 
lows: A normal formative force, and cell production, hence, a 
high development of tissue. To this end, a sufficient supply of 
/bod, good digestion, and assimilation, forming good blood, 
and a good circulation, carrying it to the parts to be supplied. 
There is one other condition of equal importance, namely — the 
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condition of activity; for, as we have heretofore seen, the per- 
fection of any function is the result of its activity ; and, con- 
versely, that without activity this property of tissue is lost. 
"We may sum up the conditions necessary for functional irrita- 
bility, very briefly as follows: normal nutrition and functional 
activity. 

659. There can be no such lesion as an excess of this purely 
vital function, for that would be only an increased capacity for 
rise, which comes from increased activity and nutrition ; and we 
mu9t regard the excess of muscular irritability, spoken of by 
Dr. Williams, as a lesion of the nervous system, rather than of 
the muscular fiber. 

660. Defect of this property of irritability is a very common 
element of disease, and is met with to a greater or less extend 
in all cases where there is enfeebled functional activity. We 
appreciate that condition of tissue, whether muscular, secreting, 
or nervous, in which it has lost this vital property, and we cor- 
rectly attribute it to a lesion of nutrition. It is hardly neces- 
sary to give examples of this, they are so common and familiar. 
As belonging to muscular tissue, the continually increasing de- 
bility in acute and many chronic diseases, is a marked example. 
That this debility is not entirely due to deficient innervation is 
evidenced by the slow and enfeebled response to any stimulus. 
There are some chronic diseases in which this is a marked ele- 
ment of the debility, and the sufferer himself will speak of this 
want of irritability in his muscles. The defect is more marked 
in the frequent exhaustion of such functional irritability in se- 
creting organs, and the non-striated muscular fiber. We recog- 
nize this fact in our common expressions of a torpid stomach, 
torpid liver, torpid bowels, torpid skin, torpid kidneys, etc. ; 
and though here the torpor is more or less owing to deficient 
nervous supply, yet experience proves to us that there is also a 
loss of the power of response. 

661. If this property of response is dependent upon active 
renewal of tissue and exercise, the treatment of such defect 
becomes very plain. By the aid of means already described, 
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we increase the general nutritive activity of the entire body; 
and by certain special remedies, which have an elective action 
on particular parts, we stimulate an increased circulation, in- 
creased nutrition, and increased functional activity in the part 
particularly affected. 

662. Let it be recollected that moderate exercise of a part is 
the most certain means for the development of this functional 
irritability. Tissue attains this power of response just in pro- 
portion to its legitimate use, as has been frequently stated in 
these pages. If an increased irritability of muscle is necessary, 
let the person be exercised. If we want increased power of the 
stomach, in addition to medicinal means, we cultivate it by use; 
if there is habitual constipation, from loss of this irritability in 
the muscular coat of the bowels, a cure is attained by persever- 
ing attention to the use of the power already possessed. 



TONICITY. 



663. Dr. Williams gives an excellent description of toncity, 
as it is generally regarded by the profession, and which I will 
quote : " Tonicity, or tone, is a property possessed by all mus- 
cular structures, whether voluntary or involuntary, as well as 
some other textures which are hardly accounted muscular. It 
is expressed by a tendency to slow, moderate, and permanent 
contraction, not essentially terminating in relaxation ; it keeps 
the parts in which it resides in a certain degree of tension. It 
is seen in the retraction of a living muscle when divided in the 
operation of amputation of a limb, which takes place to a con- 
siderably greater extent than it would in a dead muscle. It 
holds muscles and limbs in their places when at rest, and out of 
their places when dislocated ; when one set of muscles is para- 
lyzed, the tone of their antagonists draws the parts in connec- 
tion with them in an opposite direction, as seen in paralysis of 
the portio dura of one side of the face. A similar property is 
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exhibited by the intestinal tube, the urinary bladder, and the 
air-tubes ; it also resides in the middle coats of the arteries, and 
gives these tubes a constant tendency to contract on their con- 
tents. This is shown when they cease to receive blood from 
the heart ; their tonicity then narrows their caliber, and thence 
they are always found empty after death. It also adapts them 
to different degrees of fullness, and yet maintains in their walls 
the tension that is favorable to equality in the motion of the 
blood. Tonicity performs an important part in the phenomena 
both of health and disease. 

" It has been stated that tonicity is quite distinct from irrita- 
bility, and that, although irritable fibers possess tone, tonic 
textures are not irritable. This, however, is not true with re- 
gard to the arteries; for I have many times distinctly seftb 
them slowly contract, and remain contracted, at a point to 
which an irritant (mechanical, chemical, or electrical) has been 
applied. The discovery, by Henk, of a structure distinctly 
muscular in arteries, confirms this observation. I have, in 
like manner, satisfied myself of the irritability of the air-tubes, 
which move more rapidly under a stimulus than the arteries ; 
the intestines do the same in a still higher degree, but still in- 
ferior to that of the oesophagus and voluntary muscles, the 
contractions of which, on the application of a stimulus, are 
abrupt and immediately followed by relaxation. So far, then, 
it appears that the slow contraction of tonicity is influenced by 
the same agents Vhich excite irritability ; but there is another 
agent (temperature) which seems to affect them differently. 
Cold, which impairs irritability, increases tonicity. Under the 
influence of cold, vessels generally, but especially arteries, 
shrink in size very remarkably; and the muscles and other 
textures, under the same circumstances, present a firmness and 
rigor of tonic contraction, which impede the quickness of mo- 
tion that characterizes the highest degrees of irritability. ; Un- 
der the influence of heat, on the other hand, muscles are more 
relaxed and more irritable ; the pulsations of the heart are made 
by it more frequent/' 
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664. The property above described as belonging to muscular 
structures is evidently that just described as irritability ; and in 
the examples given the action is undoubtedly due to nervous 
influence. There are also mistakes, in fact, which need to be 
rectified. The contraction of a muscle after amputation is so 
evidently the result of nervous irritation, that I wonder that 
it should ever be brought forward as the result of tonicity. 
Again, a state of moderate contraction is the normal condition 
of muscles, and is dependent upon the excitation of the circu- 
lation of blood through them, and the change of tissue that i8 
taking place. Yet we should not like to designate this prop- 
erty as tonicity, for it is not possessed by the muscular tissue, 
except under these circumstances. Again, it is stated that cold 
impairs irritability, while heat increases it, but if irritability is 
the property possessed by muscular fiber of responding to stim- 
uli, the opposite is the case with the moderate degrees of heat 
and cold spoken of. 

665. What, then, is tonicity? I hold it to be a state not a 
property, and defines the sum of the vital properties of all soft 
tissues. Experience has determined that a certain degree of 
compactness and resiliency is necessary for the normal perform- 
ance of any and all functions, and therefore this has been taken 
as the measure of tonicity. This compactness and resiliency is 
dependent upon a free circulation of good blood, and upon 
active nutrition, which is the real basis of functional activity ; 
and if the physician will analyze his thoughts on this subject, 
he will find that a good circulation and normal nutrition is his 
ideal of tonicity. A patient is presented with soft, flaccid 
muscles, and, if we had no other evidence, we would say that 
his digestion was impaired, his circulation feeble, and nutrition 
of texture slow. When we speak of a want of tone of the 
stomach, bowels, skin, etc., we have reference not to the condi- 
tion of the muscular fiber only, but to the entire state of the 
part, its circulation, nutrition, and capacity for functional activ- 
ity, whether it be secretion or contraction. 

666. Again, if we examine the action of that class of remedies 
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called tonics, we will find that they act by improving the appe- 
tite and digestion, the formation of blood, its circulation, and 
by stimulating the nutritive processes. Restoratives and blood- 
making food are our best tonics, if the digestive organs are in 
condition to appropriate it. 

667. I do not think it necessary here to speak of lesions of 
tonicity, for it is a state dependent upon other conditions which 
have already been considered in detail. It is a very important 
state, and when deficient leads certainly to feebleness and errors 
of function ; and, in the treatment of disease, those remedies 
called tonics, and which by increasing the appetite, digestion, 
circulation, and nutrition, thus giving the state called tone, are 
among our most important means. 



APPENDIX. 



Fob my views on Therapeutics, the reader is referred to the 
American Materia Medica and Therapeutics, by Professor* 
Jones and Scudder, whioh will be found to agree pretty closely 
with the doctrines taught in the present work- Such addi- 
tional facts as will prove interesting and useful will be found 
in these papers. 

If it is necessary to make an apology for reprinting them, it 
will be that they have been well received by the readers of the 
Eclectic Medical Journal, and have the hearty indorsement of 
some of the best members of our profession. •Their republica- 
tion has also been solicited by many who have not complete 
files of the Journal ; and, lastly, as a father has a special love 
for his own children, so a writer has an affection for his works, 
and, if he deems them worthy, of seeing them assume a per- 
manent form. So of these articles ; they had their outbirth in 
a special want of the time, and each had a specific object 
Though these objects were accomplished for the then readers' 
of the Journal, the articles will have a similar interest for the 
student, and for new readers. 



[From the Eclectic Medical Journal for 1866.] 

RATIONAL MEDICINE. 

Of all the crudities of past ages, there was none transmitted 
to this century so gross and irrational as practical medicine. 
We would wonder why men noted for learning and intellectual 
power could receive it as something approximating to sci- 
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ence, and to be treasured as among the most precious gifts to 
humanity, did we not go further and trace the connection be- 
tween it and the natural history of man, which gave it its 
greatest, if not its only, charm. Up to the time of the Alex- 
andrian school, the physician's vocation was confined to the 
observation of disease, the administration of simples, and the 
practice of such arts as would most forcibly impress the minds 
of the superstitious persons who received their ministrations. 

At this time the study of anatomy excited the interest of 
some of the best minds of the age, and, associated with physi- 
ology and chemistry, it has continued to engage the attention 
of those who could not otherwise have been attracted by it. 
The complex mechanism of the human body could not but 
attract the attention of those who were endeavoring to rend 
the covering of the dark ages and come out into a fairer light. 
And thus we will find that in the fifteenth, sixteenth, and sev- 
enteenth centuries, there were many physicians who became 
noted, not so much for their success in the cure of disease, as 
in unraveling the tangled web of man's structure and relations 
to surrounding objects. As regards the practice, it was so 
gross, and many times so absurd, as to excite the ridicule of the 
non-professional. 

Such was practical medicine even within my own recollec- 
tion. Disease was looked upon as some fiend to be driven out 
by harsh usage, and medicine was looked upon as the only 
weapon which could be effectually employed, and upon which 
the lives of the sick depended. And this armamentum medico- 
rum was used as a Celt would use his shillalah, striking right 
and left, and satisfied if it came in contact with something. 

These were the days of copious purgatives, salivation, con- 
tinued nausea by tartar emetic, copious bleedings, large and 
painful blisters, shaved heads, etc. They were the days when 
the tortured patients would cry for water, as did Dives from the 
burnings of hell, but not a drop could they have to cool their 
parched tongues. They were the days when the sick so lost 
their strength that they would have to be turned and lifted on 
a sheet; when ghastly bed-sores on the nates and back added 
to the tortures of the victim. And lastly, they were the days 
when the sick slowly recovered from the ill effects of the doc- *A 
toring, found themselves with diseased joints, carious bones, ."■' v ,- 
impaired digestive organs, and impoverished blood, so that at V ^ 
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times it seemed almost impossible for them to regain their 
health. 

This is not a very pleasant picture, but it is faithfully drawn ; 
and such was the heritage of this century as regards practical 
medicine. It savored too strongly of the dark ages, and of 
the inquisition, for a period of rapid enlightenment, and there 
was a popular demand for its reformation, that could not but 
be heeded. In this country it commenced with Thompson, in 
Europe with Hahneman — the two extremes of drug-giving; 
the one ignorant, yet practical ; the other learned, yet so fla- 
vored with German transcendentalism as to run oft' into the 
wildest vagaries. But from these movements there was an 
awakening both in and out of the regular profession, that has 
almost revolutionized practical medicine. In the United 
States, Eclecticism has done the work, against great and most 
bitter opposition ; and we hazard little in saying that it is at 
least a quarter of a century in advance of other systems as re- 
gards the use of remedies for the cure of disease. 

But Eclecticism itself has been advancing, and its progress 
to-day toward a more perfect system of medicine is more 
rapid than at any previous time. And he whQ would not be 
left behind has to use considerable diligence to keep pace with 
the age of progress. We discard nothing of the olden time 
that was true, but add to it from year to year, as investigation 
develops new truths. 

But, it may be asked, what do you understand by rational 
medicine ? as the term is used frequently, and by men differ- 
ing widely in their methods. What I understand by it is, a 
system of practice in which the remedy is administered unva- 
ryingly, according to certain well-defined appearances of dis- 
ease, so that the evidences of morbid action being given, the 
remedy (in so far as medicines are remedies) follows as certainly 
as effects follow causes. 

We have not yet arrived at this point, but we are drawing 
toward it, and in many respects our progress has been very 
satisfactory. It is true that with this better knowledge is 
mixed much of personal empiricism — L e., that knowledge of 
remedies which can not be conveyed by words to others. But 
this, doubtless, will always be so ; and yet it should not check 
our endeavors for the development of the more perfect system. 
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It is difficult in a brief article to illustrate such a subject as 
this, and yet it is hardly appreciated without illustration. 

In a case of fever or inflammation, the accelerated pulse 
calls for aconite and veratrum, remedies so definite in their 
action that we are certain of their effect in this case. With 
sedation accomplished, it is easy to obtain secretion from the 
skin and kidneys, by the use of diaphoretics and diuretics. In 
periodic disease, quinine is specific, if given when there is a 
soft skin, open pulse, and moist tongue ; indeed, in some doses 
it may be considered as always indicated by this condition iu 
fevers. Undue excitation of the nervous system, the tempera- 
ture of the head increased, pupils contracted, calls for gelse- 
minum. With dilated pupils and somnolence, belladouna is 
indicated. With languor and depression, pallid fece, liquid 
food and small dosefrof opium. With muscular pains or sore- 
ness we use macrotys. Each of these is definite in action, and 
exactly meets the indications for use, without the variations 
that have been supposed to be incident to all medication. 

If the tongue is covered with a white coat, we rarely fail to 
obtain benefit from a salt of soda or potash. But if red and 
smooth, or especially if its coat has a dirty or brownish cast, 
we use an acid. If red at tip and edges, seemingly irritated, 
there is a call for remedies that relieve irritation of the stom- 
ach. If heavilv coated at its base, with bad taste in the mouth, 
and sense of fullness in the stomach, an emetic is demanded. 
But with this uniform yellowish coat over the entire tongue, 
and feeling of fulluess and inaction iu the abdomen, a cathar- 
tic is the efficient remedy. It may be further remarked that a 
heavy white coat especially indicates cholagogue medicines. 

Thus we might go on with the more common and certain 
evidences of morbid action, but these examples must suffice. 
It is in this direction that investigation will develop a rational 
system of medicine, and give us the same confidence in our 
armamentum medicorum that the mechanic has in his tools. 

The homeopathic method of determining the value of med- 
icines, by observing their influence upon the healthy body, is 
of great importance. It does not require a belief in the home- 
opathic law of cure, similia similibus, for it may be just as well 
the opposite, contraria contrariis. It must be evideut that if 
any agent has a special influence at all times, and under most 
circumstances, upon any special tissue or part in health, it 
21 




322 Appendix. 

will have an action in the same direction if the part is diseased. 
And this influence upon the healthy part haviug been observed, 
this action may be brought to bear to antagonize disease. 
This foundation-stone of homeopathy was not a discovery of 
Hahneman, but he must receive the credit of utilizing it in 
developing the medicinal properties of agents. 



[From the Eclectic Medical Journal for 1864.] 

"NATURA SANAT, MEDICUS CURAT MORBOS." 

Hufeland truly said : " All cures of diseases are effected by 
nature ; art is only her assistant, and cures by her means." 
Physicians have great difficulty in believing this truth, and 
those who admit it, only do so because the evidences of phys- 
iology and pathology force the conviction on the mind so 
strongly that they can not resist. Every practitioner, if he 
looks within, will find that he is frequently congratulating 
himself upon results which he has simply witnessed, and had 
no hand in producing. And not unfrequently we find that 
this engenders a degree of egotism that prevents any progress 
in knowledge; in fact, removes every incentive to study and 
investigation. 

If we examine the mechanism of the humau body, we will 
find it perfect in all its parts, and accurately adapted for the 
position in which it is placed. It is formed with strict refer- 
ence to every other body or force in nature. So that, instead 
of being an isolated creation, it forms but a minute part of a 
vast whole. Considered with reference to the universe, it has 
the same power of reproduction, growth, to resist influences 
unfavorable to its existence, as has the fish, the bird, the ani- 
mal, the tree. Like these also, its structure is so arranged 
that it has an allotted time to live, and dies, simply because 
the force inherent in it, and which hold its component parts 
together, is exhausted. No living body with which we are 
acquainted possesses the powers of adaptation of man. He 
lives alike in the arctic or torrid zone, breathes the rarified air 
of the highest mountains, or the denser atmosphere of the low 
grounds, and receives the materials for the nutrition of his 



Natura Sanat, Mbdigus Curat Mobbos. 323 

body from every source in nature. Causes of disease are those 
forces acting upon the body from without, which tend to im- 
pair either its structure or function. In its natural condition 
the body possesses the power of resisting them, as much, per- 
haps, as any other organized body ; and though this power of 
resistance is, to some extent, enfeebled by civilization, it is yet 
retained in a very marked degree. It has likewise the power 
of removing disease when produced, by re-establishing arrested 
or deranged functions, and restoring structures to their normal 
condition, or one so near it that life can be maintained. 

Numerous examples of this power of removing disease might 
be named, but we see no necessity of proving a fact that must 
be admitted by all. It is well established, that of remittent 
fever, 96 per cent, would recover without the administration 
of medicine ; that typhoid fever would have a mortality of not 
more than 5 to 10 per cent., and that in pneumonia, both sin- 
gle, double, and complicated, but 7.4 percent., died, according 
to Dr. Deithl, and 10 to 13 percent., according to other author- 
ities. No better illustration of natura sanat could be given 
than this, and no better evidence of the inefficiency of medicine 
some scores of years ago, than that this mortality was doubled, 
and not unfrequently quadrupled. As heretofore remarked, I 
am one of those that believe that medicine has been one of the 
greatest scourges of humanity, ranking with war, pestilence, 
and famine; and yet, that when fully developed and shorn of 
excrescences, it will be one of the greatest blessings. 

What is the province of medicine? It is, undoubtedly, to 
place the system in such condition that it can resist disease, 
remove such material as may endanger the integrity of its 
structure, and repair such lesions of structure as may be pro- 
duced. As examples — the stomach has been overloaded wkh 
crude indigestible material, its function is impaired, the entire 
system sympathizes, and the person is sick ; nature will some- 
times remove the offending material by vomiting, at others, by 
the bowels; art steps in, gives an emetic, and the disease is at 
once arrested. The bowels become torpid, secretion is arrested 
and the material remains, to some extent, in the blood, impair- 
ing the functions of the entire body; the natural powers of 
the system will be sufficient in a very largo majority of cases to 
re-establish the secretion, but days may be required ; art gives 'S^ 

a cathartic, and the secretion is at once restored. The person 
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has been exposed to vegetable malaria. The blood is poisoned, 
and fever is the result. In a very large majority of cases na- 
ture is sufficient to remove the disease, but weeks may be 
required to effect it; art steps in, and by the use of remedies 
to restore the excretions, and quinine to restore innervation, 
and for its antagonistic action to the malarial poison, the dis- 
ease is arrested in two or three days. In continued fever, as 
we have already seen, the disease will be removed by the nat- 
ural powers of the system in 95 per cent, of the cases, but a 
period of weeks will be required ; art furnishes a special seda- 
tive which quiets the excitement of the circulation, and relaxes 
the system, and remedies which re-establish the secretions, and 
thus in a few days the fever-poison is removed. We do not in 
these cases save life in but few instances, because but few would 
die if left to the natural powers of the system. We do, how- 
ever, shorten the period of sickness two-thirds or three-fourths, 
save much suffering, and prevent that great exhaustion and 
impairment of vitality which would frequently result. In 
doing this, we rest our claim as benefactors of humanity. 

In other cases we set up a different action in the system, 
which is but temporary and unattended with clanger, to relieve 
disease of some important organ or part. We thus give stim- 
ulant cathartics in inflammation of the brain and other organs, 
diverting determination of blood from the part originally dis- 
eased, to the bowels, and thus lessoning or arresting the inflam- 
matory action. For the same reasons we use the sinapism, 
blister, cups, or irritating plaster. 

In others again we are enabled to employ a specific, which 
acts directly upon the diseased structure, restoring its healthy 
function, or neutralizes the poison which is the cause of the 
diseased manifestation. As examples of this, we may instance 
the employment of the tincture of muriate of iron in erysipe- 
las, the use of belladonna in scarlet fever, the drpsera in 
whooping-cough, and the cough of measles, the bromide of 
ammonium in some cases of epilepsy, etc. It is true, doubt- 
less, that in the strict acceptation of the term, we have no spe- 
cifics in medicine, but it is only, as I believe, because our 
knowledge of disease and the action of remedies is imperfect. 

In other cases we stimulate the various organs to a better 
performance of their functions, and furnish to the body the 
material for increasing its tonicity aud repairing the waste of 
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structure. For this purpose we use the bitter tonics, iron, 
phosphorus, sulphur, the alkaline bases of the blood and tis- 
sues, acids, and fatty and albuminous material that is easily 
appropriated. 

In all that we do, we keep constantly before us the physio- 
logical action of the different organs or parts, and the normal 
action of the body as a whole, and as far as possible bend 
every means to get such normal action. And finally, we care- 
fully husband our patient's vitality and resources, and prevent 
their unnecessary expenditure or their direction in a wrong 
channel. This, it seems to me, is the line of duty for the 
physician, and the only one in which his efforts will be 
attended with* success. 



[From the Eclectic Medical Journal for 1865.] 

"POST HOC, ERGO PROPTER HOC." 

Almost all of the errors in practical medicine, and they are 
not few, may be traced to a blind reliance on the proposition 
that heads this article. Nine physicians out of ten, if not 
ninety-nine out of a hundred, act upon the belief that in thera- 
peutics the sequence is the consequence, or in other words, that 
all changes in the condition of a patient following the adminis- 
tration of a remedy, is the result of its action. It is true that 
it is guarded to a slight extent, in the case of individual reme- 
dies, requiring that such results should frequently follow, but 
when applied to a plan of treatment, its application is literal. 
We may see this in a stronger light by a few illustrations. 

Take, for instance, inflammation of the lungs, and we will 
find the therapeutics varied and opposite, but in each case the 
4 recovery was attributed to the medication. In the days of 
depletion, it was thought almost impossible for a patient to 
recover without bleeding, and many a conscientious physician 
would have felt as if he had wronged the patient, if he had 
not made use of bleeding, blistering, tartar emetic, and mer- 
curial purgatives. And though the mortality would now be 
considered fearful, yet they credited the treatment with all that 
recovered, and the patient was "gravely informed that it was 
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only by the most active aud vigorous means that his life was 
saved. Every sane physician now admits that this was an ex- 
ample of the above reasoning, post hoc, ergo propter hoc. Still 
it was given up with reluctance, a part at a time, and I have 
been gravely told by Eclectic physicians that the disease could 
not be treated without blisters, though we have the most con- 
clusive evidence that 90 out of every 100 would recover with- 
out any medicine. 

It was next supposed that the excretions should be thor- 
oughly aroused in order to give success, and for this purpose 
the spirit vapor-bath, with strong diaphoretics, were employed; 
or the patient was put upon the use of nauseants, lobelia, san- 
guinaria, ipecac, etc., and kept constantly nauseated and re- 
laxed for days and weeks to favor expectoration. Hot fomen- 
tations, poultices, cold packs, etc., have each had their ardent 
supporters. Some of my readers will doubtless recollect the 
statement of a Southern physician o£ no mean ability, that the 
exhibition of small doses of tincture of phosphorus was the 
best treatment for the disease, showing a mortality of but eight 
per cent, whereas the antiphlogistic treatment in that section, 
gave a mortality of not less than thirty per cent. In Cham- 
bers' ''Renewal of Life" the restorative plan of treatment, with 
but little medication, is supported by an array of facts that 
would seem convincing. 

Thus it has been from the earliest ages of medicine; for 
some reason, and many times for a very poor one, a line of 
practice is adopted, and blindly followed for many years, phy- 
sicians seeing in the recoveries additional arguments in support 
of its truth, until some more shrewd observer establishes by 
statistics that more would recover without the medication than 
with it. 

The tendency to credit individual remedies with any good 
result that may follow their administration is universal, upon 
the reasoning of post hoc, ergo propter hoc, and we thus have an 
immense amount of trashy material collected in our works on 
materia medica. This tendency is so strong that it is with dif- 
ficulty resisted, and most physicians, upon reviewing their prac- 
tice, will find instances of it. 

Even upon matters which we would think could readily be 
determined by the experience of a quarter of a century, there 
is great diversity of opinion, ffnd most opposite views held. If 
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our observation was conducted on a differeut basis, bearing in 
mind the logical error referred to, this would be different. 
Careful attention to the pathology of disease, and observation 
of the action of individual remedies in numerous cases, will 
give data that can be relied upon. But we must understand 
what would be the phenomena, progress, and result in any 
given disease, before we can give any rational account of the 
influence of medicine over it. The natural history of diseases 
uninfluenced by medicine, has been but imperfectly studied, 
and until this is done, there would be an impediment to ra- 
tional therapeutics. 

We have a very marked example of this in syphilis. For 
two centuries it was claimed and admitted by all that mercury 
was the only remedy that could be depended upon, and in fact 
that it was a specific in the disease. But late and careful inves- 
tigation has proven that very many, and the most severe of the 
secondary aud tertiary symptoms were the results of the mer- 
curial treatment instead of the syphilitic poison. Because 
some minor symptoms were relieved by the treatment, and a 
portion of the cases permanently recovered, ergo, it was the re- 
sult of the mercurials. 

Thus it is in cvery-day practice ; for iustance, a person ap- 
plies to me suffering with camp diarrhea; he has been under 
bad hygienic conditions, and for weeks or months on the use 
of opium and acetate of lead. I have him bathed daily, use 
a carefully selected and nutritious diet; he is surrounded by 
friends, and has every care that home affords; I give him an 
infusion of epilobium, he recovers, and the medicine is cred- 
ited with the cure. Again, I am called to treat a typhoid 
fever, and put the patient on the use of small doses of aconite, 
veratrum, or if you prefer, quinine; he is carefully nursed, re- 
ceiving every attention that can improve the hygienic condi- 
tions surrounding; the disease runs four, five, or six weeks, but 
the patient recovers. Of course, taking the common view of 
things, I attribute it to the medicine, forgetting that a large per 
centage of such cases would get well without medicine, and 
that the disease has run its full course. I bring these matters 
up here, not as an argument against medicine, or to unsettle any 
man's faith in it, but to point out a very common fallacy iu 
medical observation. For my part, I am a strong believer in 
the efficacy of drugs, if properly nised, but experience is con- 
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tin u ally teaching me that what follows the administration of a 
medicine is not always to be taken as the consequence or effect 
of it. 



[From the Eclectic Medical Journal for 1865.] 

CONTRARIA CCXNTRARIIS versus SIMILIA 
SIMILIBUS. 

Our homeopathic friends have to no inconsiderable extent 
abandoned the olden Hahnemanic faith in infinitesimals and 
high dilutions, and use remedies in sensible if small doses, and 
in this they show good judgment and a progressive spirit 
They have also taken up our indigenous materia medica, ex- 
amined it with commendable care, and have made it an impor- 
tant part of their therapeutic resources. They still, however, 
insist that there is but one law of cure, similia similibns, and 
boldly put forward the claim that all remedies, no matter by 
whom given, or in what disease, prove curative only as they act 
in accordance with it. This claim, so persistently urged, is 
worthy of examination, which I will briefly give it, although it 
has heretofore been discussed at length, and shown to be un- 
tenable. 

The proposition of Ilahneman is that, " to cure a disease we 
have to employ a drug, the inherent or characteristic effects 
of which upon the healthy body, shall be similar to the char- 
acteristic symptoms of the disease. ,, It is claimed that the 
inception of homeopathy was in noticing the statement in 
Cullen's Materia Medica, that Peruvian bark cured fever and 
ague apparently by some specific power inherent in itself. 
Upon taking a few grains of the bark for several days, parox- 
ysms resembling fever and ague resulted. From this he de- 
duced the law above stated, and directed all his energies to 
prove it in the case of all remedial agents. These facts may 
be familiar to all of my readers, but I notice them here to show 
the process of reasoning by which the science of homeopathy 
has been built up. We find here that similia similibus was 
assumed to be the law of cure from a superficial examination 
of one remedy, and that then all his cftbrts were directed to 
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make every thing conform to it. Truly it was like the bed- 
stead of Procrustes ; if a man was too long, he must be cut 
off, if too short, he must be stretched ; at any rate, he must be 
made to conform to it. 

If we examine the action of Peruvian bark, or its alkaloid, 
quinine, we will find but a small basis for the law. It is true 
that when taken by a healthy person, it produces vascular ex- 
citement and the symptoms of fever, but not an ague ; hence 
if the law held good it would prove of more or at least of as 
much advantage in all forms of fever, which is not homeo- 
pathic practice, which in this case differs from the theory. 
But experience further proves that in malarial regions it may 
be taken in considerable quantity daily, and for a period of 
months, not only without the development of febrile symptoms 
from its use, but also giving the person entire immunity from 
the fevers of the locality. Here it undoubtedly antagonizes 
the malarial poison, upon the principle contraria contrariis, as it 
does also when given in malarial or periodic diseases for their 
cure. This antagonism is so marked, that the remedy is given 
when the patient is most free from febrile symptoms to prevent 
their recurrence. 

Perhaps we have no instance in which quinine exerts so 
marked au influence as in congestive intermittent, the symptoms 
being altogether those of prostration, death occurring in the 
cold stage. Surely they would not claim the curative influ- 
ence here manifested as according to the law similia similibus. 
Veratrum and aconite in medicinal doses reduce the frequency 
of the pulse in health as has been conclusively proven. They 
are employed in febrile and inflammatory diseases for this 
purpose, and are directly antagonistic to vascular excitement, 
acting according to the law of contraria contrariis, and homeo- 
paths themselves use them for this purpose in severe cases, 
giving them in sensible and sometimes in large doses. It is 
true that they claim that aconite will produce the symptoms of 
fever in the healthy, but observation, instead of confirming, 
has proven this a fallacy. 

In anemia the blood is deficient in quantity, but especially 
poor in red globules of which irou is the basis. Iron is admin- 
istered as a remedy, and a cure results. Is this according to 
the law of similia similibus? Would iron in any moderate 
quantity produce this influence in the healthy? . It restores to 
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the system an element that is necessary, and thus directly an- 
tagonizes the cause of disease. 

Does sulphite of soda, chlorate of potash, or the alkaline 
permanganates produce septic decomposition of the blood in 
health? At least during disease we have the evidence that 
they directly antagonize this process. If a patient is suffering 
from ursemia, we give remedies that stimulate the kidneys to 
excretion of urea; if disease depends upon arrested secretion 
of the skin, that function is restored ; strong stimulants are 
the most available remedies to counteract the depression in 
cholera morbus and Asiatic cholera; diarrhea from irritation 
is cured by bismuth, from relaxation by astringents, but when 
from irritant materials in the prima-via by a cathartic which 
removes them. 

If it was desirable, it would not be difficult to prove by the 
same process of reasoning that is used by homeopaths, that all 
cures are according to the law of contraria contrariis. The en- 
lighteued student of medicine will not, however, be fettered 
by any such reasoning, but will deduce the laws of cure from 
physiological and pathological investigation. The measure of 
disease, as heretofore stated, is excess, defect, and perversion, and 
the therapeutics is in the first diminution, in the second increase, 
and in the third change to the physiological standard. The 
better we understand the action of remedies the more clearly 
these facts appear, and even in the case of those which empiri- 
cal use ha3 denominated specifics, they also arrange themselves 
in like order under the test of prolonged investigation. 

Agents that remove disease act in a majority of cases upon 
the parts affected, and if given in large doses, would necessa- 
rily interfere with their normal action in health, thus produc- 
ing symptoms of disease ; but we deny that there is any specific 
relation between the medicinal derangement on the one hand, 
and the pathological condition on the other. The knowledge, 
however, of the action of agents in health, will to some extent 
prove a guide to their administration in disease, and is one im- 
portant means of determining their true value. 

Admitting that simila similibus is a law of cure, we may still 
claim that homeopathy does not deal honestly with its practi- 
tioners, and especially with the public in this, that it studiously 
keeps the fact in the background that the natural powers of 
the system are in a large majority of cases sufficient for the 
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removal of disease, and in as short a time as is occupied in tha 
so-called homeopathic care. It is true that all schools are 
open to the same objection, for it is natural to lay claim to all 
amelioration of symptoms and cures as the result of remedies 
given. Homeopaths especially base their reasoning on the 
fallacy post hoc, ergo propter hoc, both in their provings and 
practice. 

The picture has a bright as well as a dark side, aud the prac- 
tice of homeopaths is many times worthy of commendation. 
I have often remarked that if I had to choose between old 
school and homeopathy for myself or family, I should take the 
latter. Their system of hygiene and dietetics is commendable, 
and they use a sufficient number of very valuable remedies to 
give the highest success ; and there are very many of them 
who use these remedies according to an enlighteued experience 
without reference to the arbitrary law, feeling satisfied with 
the benefits obtained, and leaving to others the task of making 
the practice correspond to the theory. 

Many homeopaths recognize the fallacy of the old symptom- 
atology as a guide to the administration of remedies, as instanced 
in the following quotation from the " American Homeopathic 
Observer :" 

" For the present, and in the majority of instances, we must 
take the pathological condition as* being practically the ultima- 
tum in all cases, regarding this condition as our interpreter of 
the morbific forces operating behind. Pathology is then, of 
use to homeopathic physicians, much as has been said to the 
contrary, notwithstanding. ***** jjet \i b e under- 
stood that our system recognizes no utility in a knowledge of 
the remote causes of disease; none in a study of the structural 
changes produced in their course ; that whether we discrimi- 
nate between diseases or not, we shall be equally successful in 
treatment. Let this be published to the world as a part of our 
creed, and we must be content to rest under the imputation of 
being humbugs and pretenders, precisely the position assigned 
us by our worst enemies of the dominant school." 
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[From the Eoleotio Medioal Journal for 1865.] 

MEDICINAL ACTION OF REMEDIES, 

We can not ignore the feet that a very great change in prac- 
tical medicine is taking place, and that old and time-honored 
dogmas are giving way before modern investigation. What 
was considered sound doctrine and practice a quarter of a cen- 
tury ago, has become so absurd since the light of truth is 
thrown upon it, that even its Most strenuous advocates have 
no defense to offer for it While progress was very rapid in 
other departments of medicine, therapeutics stood still, and 
the old views of the action of remedies were endeavored to 
be grafted on an enlightened pathology. Of course, the union 
was inharmonious, and therapeutics is now receiving marked 
attention. We have not space nor inclination to notice the 
many absurdities of the old practice, which have been so 
clearly shown of late years ; our time is better occupied in the 
endeavor to build up a better practice. 

The most common error with physicians, and the one most 
difficult to get rid of, is, that the medicinal action of an agent 
is that full influence upon the system which just falls short of 
poisoning. The classification of remedies favored this, as it 
cut short investigation and progress. A certain class of agents 
were grouped together under the name of emetics, the leading 
idea conveyed of each being the production of emesis, or at 
least the nausea and relaxation that produced it. Take ipe- 
cacuanha, for instance; it was a good emetic, and was used as 
a diaphoretic with opium, but its action as a tonic and stimu- 
lant to the gastro-intestinal mucous membrane, its power to 
check too free secretion of mucus, and its action in arresting 
irritation and inflammation of the nervous centers, was en- 
tirely overshadowed by its classification. Lobelia was treated 
in the same manner; in fact, its emetic action was the only one 
desired for many years. Though a good emetic, it is more 
useful as a remedy to relieve spasm, produce relaxation, and 
control the sympathetic system of nerves. The most obvious 
effects of the Phytolacca is emesis and catharsis, but these 
actions are not desirable nor medicinal, aud it is only when 
used in small doses that we get its marked alterative influ- 
ence — stimulating the secernent organs to action, and favoring 
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the breaking down of the old tissues and their replacement 
by new. The apocynum was placed in the same class, and 
was used to the extent of powerful emesis and catharsis, for 
the cure of dropsy. But experience teaches us that in doses 
too small to produce any influence of this kind it becomes far 
more valuable, and will remove a dropsical effusion without 
any apparent action of the excretory organs, as I believe giv- 
ing tone to the blood-vessels, thus rendering them capable of 
absorption. 

We might go through the entire materia medica with like 
results, but these few agents of the class emetics will suffice • 
for illustration. The medicinal action of a remedy is not gen- 
erally its full influence upon the system, but something short 
of this. In fact, many remedies will be found to so change 
their character according to the quantity administered, that 
changing the dose changes the character of the medicine ad- 
ministered. Tims, opium in full doses produces sleep and 
sedation, in small doses it is stimulant, and causes wakefulness. 
In large doses, digitalis is sedative, impairing the power of the 
heart, in small doses it is the most direct arid powerful stimu- 
laut of that organ that we can employ. 

Sometimes the same end is reached both by large and small 
doses, but in different ways. For instance, many persons give 
veratrum, as a sedative, in doses of from five to twenty drops, 
it thus paralyzes the vaso-motor nerves, and thus produces se- 
dation. While others obtain the same influences from doses 
of half to one drop, the diminished frequency of the pulse 
being attended with a better and more equal circulation, 
doubtless acting in part as a restorative to the nerve centers 
that control the circulation. 

The subject is too large for a Jourual article, and I desire 
now to simply direct attention to it, leaving a better descrip- 
tion for some future time. As showing that these views are 
taking a deep hold on the minds of thinking men, I quote from 
the July number of the London Lancet: 

"In seeking to determine the true action of medicines, 
therapeutists have been, and are most seriously hampered by 
two evil habits of thought. The first is the practice of en- 
dowing mere descriptive phrases with an abstract significance, 
which comes to have a most injurious influence on the progress 
of inquiry. It is a real mischief, for instance, to erect into a 
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etass by themselves any selection of mediciteee which mty hare 
been found to produce deep hi a considerable number 6t cases 
Of insomnia, for by sueh means is generated the idea of a vert- 
table 4 virtus dormitava, 7 such as the well-known satiric lines 
declared to he the only explanation of the modus operandi of 
opium which the physicians could give. And this considera- 
tion leads us naturally to the second great error which, we 
submit, infests our speculations in therapeutic©— the error, 
namely, of inferring the medicinal actions of a drug from the 
most violent and striking symptoms which the agent has been ever 
noticed to produce. The instance of opium is a notable one 
in this connection ; for, undoubtedly, the common idea* of the 
therapeutic virtues of this substance proceed on the view that 
the results to be hoped for from its moderate use are a kind of 
' diminished copy of its poisonous effects. Because opium in 
toxic doses produces coma, and has been said to produce con- 
gestion of the brain, therefore its medicinal use must be di- 
rected to producing sleep, with as little congestion of the brain 
as possible, and we must be careful not to administer it at all 
where we suspect congestion of the brain already to exist, or to 
be threatened. A still more striking example, if possible, is to 
be found in the common notions as to the medicinal action of 
strychnia ; the majority of practitioners, believing that the in- 
herent virtue of strychnia is represented in an extravagant and 
mischievous form by its action in producing tetanic convulsion, 
imagine that the true therapeutic use of this ageut must be to 
produce * excitement' similar in kind, but less in degree, than 
that which gives rise to such fearful symptoms; and hence we 
see it commonly mentioned as a decisive proof that strychnia 
has failed to produce amelioration in a particular case, that the 
remedy was pushed to the limits of safety to life without pro- 
ducing any benefit. But those who are most intimately ac- 
quainted with the action of this remedy are aware that the 
very contrary practice is that which we should employ ; that 
the beneficial effects of strychnia are producible, if at all, by 
closes which fail to produce even the slightest shade of the dis- 
turbance which is characteristic of its poisonous action, aud 
that the production of any such disturbance is an unmixed 
mischief, even when it involves no serious danger. It is the 
old Btory ; it is the very same error as was wont in past times 
to mix itself in the discusions on the nature of disease, and 
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which gave rise, among other things, to an abstract idea of 
'sthenic ' inflammation, which was, in fact, a pure and simple 
invention of physicians who had been deeply impressed with 
the violence of certain symptoms of acute disease. 

" If we may venture to point the moral — to suggest some 
practical outcome from the suggestions which we have put 
forward — it is this: Reform must come to therapeutics from 
the same quarter as that from which it has come to physiology 
and pathology. We have ceased to regard diseases as some- 
thing foreign to the organism ; we look upon them as mere 
modifications of the ordinary forces of life. Might it not be 
well that we should forego the favorite dogma, which every 
therapeutist seems to have at his tongue's end, that the action 
of medicines is something so radically distinct from that of 
foods that it is impossible to argue with any benefit from one 
kind of action to the other? It is true enough that the more 
violent effects of drugs are widely distinct from the ordinary 
physiological action of nutrient substances; but they are not 
more different from the latter than is the effect of an excessive 
injestion of many genuine articles of food. In short, it is only 
when we shall have made ourselves thoroughly acquainted 
with all the physical relations of drugs to the human body, that 
we shall handle them with confidence in the treatment of dis- 
ease; meantime a metaphysical explanation of the virtues of 
rhubarb is to the full as silly as would be a discourse on the 
nutritive value of the transcendental idea of mutton-chops. 
In the surprising cures of even the most serious and violent 
chronic (i. e., not spontaneously terminating) diseases which 
often follow adoption of an enlarged or improved diet, we have 
a, series of positive facts which ought to exert a much greater 
influence on our minds than they do; and, on the other hand, 
there is an extraordinary mass of facts — some of which are al- 
ready published, while others are, we hope and believe, about to 
be brought forward from an unmerited obscurity — which indi- 
cate that the human organism is far less rigid than some would 
have us believe as to its limitation of the class of substances 
which it will accept as true nutrients upon occasion. The 
whole dietary science of children's doctors, for instance, will 
have to be rewritten in the light of some of these facts ; and on 
the whole we would earnestly request our readers to keep their 
minds unbiased — to forget as far as may be the formal divisions 
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into * ics ' and ' ants,' which have so often perplexed 

their minds when searching in text-books of materia medica 
for a practical and usable suggestion, and to thiuk a little more 
vigorously than they are sometimes wont to do upon the re- 
markable connections between food and physic." 

The "Lancet" has never been remarkable for liberality iu 
therapeutics, but it has sturdily advocated the largest liberty 
for the profession, and when we find such views promulgated 
we may reasonably conclude the reign of old-fashioned medi- 
cine and large doses is over. But while advocating these 
views, it will not answer to run off into the other extreme, and 
give it in infinitesimal doses, or no medicine at all. In a me- 
dium between extremes truth will be found, and it is that posi- 
tion we desire to take. 

The subject of dose should be thoroughly studied, using 
single remedies, as can be done frequently without injury to the 
patient. In this way the practitioner will accumulate facts and 
an experience that will be of the greatest value to him in the 
future. There can be no great progress iu practical medicine 
in any other way than this. 



[From the Eclectic Medical Journal for I860.] 

COMBINATION OF REMEDIES. 

There is some doubt as to whether anything is gained, in the 
majority of cases, by combining remedies. It is true that in the 
use of cathartics and emetics we moderate the harsh action of 
one agent by the addition of a second, and in this way only 
can we use some of the harsher remedies. Thus, no one would 
give lobelia as an emetic; its action is too harsh; neither 
would they give podophyllin without something to control its 
irritant action on the stomach and bowels. Still, if we desire 
the specific action of either we will have to give them alone. 

Thus, of all the remedies with which I am acquainted, there 
is none that exerts so marked and speedy an influence upon 
the ganglionic system of nerves as the lobelia. It will arrest 
the most violent attack of angina pectoris, or neuralgia of the 
heart, speedily, if given alone and in a concentrated form, 
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while it is useless if mixed with general stimulants, as usually 
administered. It is also specific, if used alone, in controlling 
irregular action of the uterus, and rigidity of the os, but loses 
its efficiency in combination. So with the podophyllin, if we 
desire its influence upon the entire secernent system, it must be 
given alone, in a state of minute subdivision, as when tritu- 
rated with sugar, magnesia, or some other material of similar 
character. 

So with belladonna. If I desire the action of this remedy, 
where there is a sluggish circulation in the nerve centers, I not 
only want to give it alone, but I am very careful that no other 
remedy shall have an influence upon the system at the same 
time. It is true, I occasionally combine it with aconite in the 
febrile diseases of children, and in this case I obtain a modified 
action. 

While quite a number of agents can thus be given singly 
with advantage, there are no grounds for the homeopathic dic- 
tum that all must be thus given to obtain their curative action. 
While I object to those heterogeneous mixtures of half a. 
dozen or more incongruous agents, I am satisfied that we ob- 
tain marked advantage from the judicious combination of two 
or three. Thus, macrotys is a remedy for rheumatism, but its 
power is quadrupled by association with aconite, and it will 
reach cases that otherwise it would have no «ttect upon. So 
the asclepias is diaphoretic; and yet I can obtain more diapho- 
retic action from three to five drops of the tincture, when asso- 
ciated with aconite, than I could from teaspoonful doses if 
used alone. Tincture of veratrum is sedative; but no one who 
has once used the combination of veratrum and aconite will 
use either one singly afterward, except in rare cases. 

Quite frequently we desire the action of two or more dis- 
tinct remedies on the system during a given period of time. 
Here I prefer giving them separately at different times, rather 
than putting them in one mixture. Thus I do not order 
iodide of potassium and ammonium with vegetable alteratives, 
but give each separately, with three or four hours interval. 

At this day no thinking physician would endeavor to pro- 
duce two distinct actions at the same time, as diaphoresis and 
diuresis, or diaphoresis and catharsis. One thing at a time is 
the golden rule in medicine, and must be observed to obtain 
the greatest success. 
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[From the Eclectic Medical Journal for 18M.] ~ 

THE DOSE OP MEDICINE. 

It would seem that bat little could be said in regard to tbe 
doses of medicines, unless each individual agent wan considered 
separately ; it is, however, a very important subject for thought. 
^Medicine has been given in too large quantities; this all will 
^drait; bufrthat as individuals we administer too ranch, each 
wj^^ny. The general fact that an excess of medicine is need 
h^| jfeeeds proving, for every reader, if lie reflects, will find 
that he frequently gives remedies when there is ho positive ad- 
vantage to be obtained from their use, and when he could not 
give a reason satisfactory to himself for their employment, 

I tell my class that the rule which should invariably govern 
their action is, under no circumstances to administer medicine 
unless there is a well-defined indication for Us use. There is no 
' other Bafe course for the young physician, or for the old either, 
and surely no other for the patient. A 6trict observance of 
this rule will cause us to analyze disease more carefully, and 
study to better advantage our therapeutic resources and the 
value of remedy. In this way we will not only cease over- 
drugging our patients, much to their satisfaction, but will also 
attain much better success. It surely must be a source of ex- 
treme regret to every conscientious physician, to reflect that he 
has by the injudicious use of remedies arrested some natural 
process that was proving curative, or set up some morbid one 
that, if it did not lead to a fatal termination, would protract 
the disease. , 

We will do well to bear constantly in mind that at least^80 
per cent, of cases of sickness would recover without medicine, ^k 
and that these we can not cure, our efforts being directed to %^ 
shortening the duration of disease. If the mortality in our * f 
practice exceeds this, we had better use placebos, and abandon 
medicine; and insomuch as it falls short of 20 per cent., there is 
a saving of life by our endeavors. 

As regards my own 1 experience, I find that I used as much 
medicine in my first year's practice as I did the fourth and fifth 
years, though my business had been more than quadrupled. 
Now I strictly adhere to the rule laid down, and find myself 
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getting along with little medicine, even though ray therapeutic 
knowledge has been increased a hundred fold. 

Large quantities of medicine are frequently given when a 
small quantity would answer a much better purpose. Take 
quinine, for instance, how often do we see it given to the extent 
of five or six grains daily, for weeks, in intermittent fever, and 
for many days in remittent. It is given in doses too small to 
do any gooj, and their repetition never increases the action of 
the remedy to such an extent as to get the desired influencSt- , 
If we now give fifteen or twenty grains within four hours we 
will effect the desired results. Again, how frequently do we 
witness opium and morphia administered- in broken doses to 
produce sleep, very large quantities being given without effect, 
when if given in one dose at the proper time, one -fourth of the * 
quantity would have sufficed. 

Some remedies exert a better influence in small doses, as of 
aconite, veratrum, gelseminum, belladonna, etc. Twenty to 
thirty drops of the tincture of aconite root to four ounces of 
water, in teaspoonful doses every hour, is much more efficient 
as a sedative than five drops every three hours. Twenty drops 
of tincture of belladonna to four ounces of water, in teaspoon- 
ful doses every two hours, will relieve pain and irritation of the 
nervous system better than ten times the qugptity. I do not 
desire to run this into homeopathy and infinitesimal doses, but 
there is sufficient in it to demand the consideration of all prac- 
titioners. Sometimes, then, we find that we give less medicine 
by giving it in large doses, and at others by giving it in minute 
doses. 



[From the Eclectic Medical Journal for 1866.] 

SEDATIVES AND NARCOTICS. 

, As long since as 1858 I laid down the following propositions 
regarding the action of those remedies termed special sedatives: 
1. When administered in small (medicinal) doses they less- 
ened the frequency of the pulse by increasing the strength of 
the heart's action, and possibly in some degree by removing 
obstructions to the free circulation of the blood. That this 
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actiou was manifested especially in those cases in which the 
frequency of the pulse was the result of debility, in which the 
circulation would gain strength as the rapidity diminished. 

2. That these remedies, in medicinal doses, were never pros- 
trating, but invariably acted as very gentle stimuli, and in- 
creased the strength and power to throw off disease. I also 
taught that the most important action of those remedies 
termed narcotic were the stimulant effects obtained by the ad- 
ministration of small doses. 

I recollect very distinctly that some persons laughed at these 

ideas. Those who used them said that my doses were too 

small, and the action of the remedies was exactly the opposite 

of that stated ; while others, who had never employed them, 

i contended that no such action was obtainable. 

It is very gratifying to know that in the short time that has 
elapsed, these views have been embraced by not less than ten 
thousand practitioners of this country, including nine-tenths 
of our own physicians. The introduction of these means has 
worked a great revolution in the practice of medicine, and has 
done very much toward effacing the remaining vestiges of the 
old antiphlogistic treatment. 

Within the last two years much has been written upon the 
action of digitalis as a cardiac tonic; and it seems well estab- 
lished that what influence it possesses to lessen the frequency 
of the heart's action is due to this. I am well satisfied that it 
is one of the most efficient agents to restore strength to the 
enfeebled heart that the materia medica affords us ; and I am 
just as well satisfied that the action of veratrum and aconite in 
acute disease will be found quite the same. They free the 
sympathetic nervous system from the influence of the disease, 
giving better innervation through it, and thus not only increase 
the power of the heart, but favor the circulation of blood 
through the capillary blood-vessels, which is governed by the 
same system of nerves. 

The investigations of Dr. Anstie, on the action of stimulants 
and narcotics, give abundant proof of the above propositions, 
and other writers of equal eminence admit them in part. But 
far beyond this is the evidence of hundreds of busy practition- 
ers, and statistics of cases, which substantiate it in every part. 
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[From the Eclectic Medical Journal for 1862.] 

REMEDIAL AGENTS— THEIR TRUE VALUE. 

It is assumed by many physicians, that the practice of medi- 
cine, or the administration of remedies for the cure of disease, 
is a matter of mere empiricism — that remedies are administered 
because they have been found beneficial in similar cases in past 
years, and that we neither know how or why they exert a bemfjf 
ficial influence. Those who hold these views are loth to admit 
that there is any science in the practice of medicine, and judg- 
ing from their practice and prescriptions, we are led to believe 
them sincere in their opinions. 

We are firm believers in scientific medicine : so muchpso that 
we hold that therapeutics, or the administration of remedies, 
has a scientific basis. That it is still in its iufancy we admit, 
and yet we claim that sufficient is established, beyond cavil, to 
give us a rational practice of medicine. To all who doubt 
the correctness of the above, we would suggest the careful read- 
ing and comparing of Williams' "Principles of Medicine," 
Headland on the "Action of Medicine," and "General and 
Special Therapeutics," by Jones and Scudder; we will guaran- 
tee that after such reading we will have mad*, a convert to our 
views. We wish, however, in this article, to direct attention to 
the study of individual agents of the materia medica, in order 
to ascertain their true value. 

To determine the value of an agent, we have to consider its 
local influence when brought in contact with the tissues of the 
body, and its general influence when absorbed into the circula- 
tion. We have also to take into consideration the preparation 
of the agent, the dose, mode of administration, and especially 
the condition of the patient at the time the remedy is given. 
Any given agent of the materia medica will possess different 
properties, or act differently upon the system, as those circum- 
stances are varied; and conversely, all things being the same, 
the remedy will act alike in all cases. Now, the circumstances 
named above, are almost always overlooked in treatises on ma- 
teria medica ; a remedy is named, classified as an emetic, cathar- 
tic, diaphoretic, etc. ; dose, so many grains ; iu its description, 
it is said to have been used in such and such diseases by certain 
practitioners, with varying results. What we wish especially 
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to know in the case is, what was the exact condition of the system 
at the time the remedy was given — what agents preceded it — in what 
form and how often was it administered — what was the dose — its 
influence on the system — what agents followed it. 

For instance, in case of uncomplicated continued fever, we 
wish to ascertain the true value of quinine. That the remedy 
possesses great value in the disease, there is no doubt, but would 
it be good policy to give it at any period of the affection ? by 
no means; remedies to produce a certain influence upon the 
System have to be employed to pave the way for it, and it pre- 
pares the system for other agents. Thus, we would first employ 
the direct sedatives, with the adjuvant sponge bath, to reduce 
the force and frequency of the heart's actiou, get an equal cir- 
culation of the blood, a diminution of heat, and a consequent 
relaxaflon of the system. During vigorous febrile reaction, we 
can employ no other agents with advantage. As soon as the 
above-named effects are produced, we see an effort on the part 
of the system to establish secretion, which we aid by the em- 
ployment of remedies to stimulate secretion from the skin, 
kidneys, and bowels; it would have been impossible to obtain 
normal secretion without the previous production of sedation. 
We then employ quinine in suitable doses (continuing both the 
preceding classes of agents), with the result of better innerva- 
tion — all parts of the system being stimulated to normal action. 
The dose of the remedy becomes here a very important matter; 
if we give too much, it arrests secretion, overpowers the seda- 
tive, and we again have full febrile reaction; if too little, we 
find that the organs fail to perform their functions sometimes 
at a critical period. 

As a farther illustration of what we are to understand by the 
value of an agent, we may instance the lobelia; in doses of gr. 
xx to gr. xxx, it is a speedy and efficient emetic ; gr. x to gr. xv, 
a powerful relaxant; gr. v to gr. viij, an excellent agent to in- 
crease secretion from the bronchial mucous membrane; in 
smaller doses, it will diminish such secretion, if profuse. In 
full doses of the tincture or fluid extract, it is the most poweful 
antispasmodic of the materia medica; in doses just sufficient to 
keep up slight nausea, without vomiting, it is a valuable seda- 
tive; in doses still less, it relieves irritation of the nervous sys- 
tem, and promotes sleep; still smaller, it frequently arrests 
vomiting when other agents fail ; and in such doses, it proves 
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stimulant and tonic, being frequently used in cases of dyspepsia, 
with the effect of removing irritation of the stomach, and in- 
creasing its tone. Not only does its influence vary with the 
dose, but also, to a considerable extent, with its preparation, 
and especially with relation to the condition of the system at 
the time of administration. 

In the study of the materia medica, I hold that we should 
carefully analyze the action of each remedy, and by studying 
it in the manner I have attempted to describe, we will make it 
a powerful weapon to combat disease. A dozen agents of tMK 
materia medica studied in this way, will prove of far more ad- 
vantage to the practitioner than an imperfect knowledge offthe 
entire materia medica. 



[From the Eolectio Medical Journal for 1866.] 

• ON THE USE OP BITTER TONICS. 

In the treatment of most forms of chronic disease the bitter 
tonics play a very important part. In fact, the treatment very 
frequently resolves itself into the use of means to establish 
secretion from the skin, kidneys, and bowels, and the bitter' 
tonics to improve the appetite and digestion ; and just in pro- 
portion as these are accomplished is the recovery of the pa- 
tient. The cure of disease is really a renewal of life. This 
will be more apparent if we reflect that all action is resultant 
from change of matter, and vital action from change in or- 
ganic forms. A healthy organization must give rise to healthy 
action, as a defective organization will cause diseased action. 
If this is so we may expect abnormal nutritive changes when- 
ever we find morbid action. 

Reasoning from these premises, we would adopt such plan 
of treatment as would remove old structures and replace them 
by new, and in this way obtain healthy action by having 
healthy tissues. In many diseases, a systematic treatment look- 
ing to these ends accomplishes wonderful results. The man 
literally rotten with syphilitic disease has his flesh restored as 
in childhood, and is freed from all his aches and pains; the 
scrofulous child becomes hale and robust, and the consumptive, 
even, gains new life and vigor. 
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It is necessary that the old tissues be removed in a quiet 
manner, so as to create but little disturbance of function, and 
at the same time that the digestive organs shall well prepare 
material for its replacement. In health the soft tissues are 
renewed as often as every four or five months; in disease this 
process of renewal is checked to a greater or less extent. In 
proportion as it is checked are the tissues old, eftete, and unfit- 
ted for use. And not only so, but in enfeebled states of the 
system, the nutritive processes being enfeebled, the tissues then 
made must possess a lower vitality than in health. Thus, as 
^isegae progresses, we have first molecular debility, sickness 
fcaS^prth, until finally the power to resist decomposition is so 
enfeebled that entire death results. 

So nyieh, then, as a prelude to the consideration of the most 
effective bitter tonics, and the best methods of attaining good 
digestion and assimilation. 

It' the tongue is persistently coated, somewhat broad and 
pasty, I premise the use of tonics with a thorough emetic, and 
follow with laxative doses of podophyllin and leptandrin. Oc- 
casionally, in a very stubborn case, the emetic will have to be 
repeated once or twice a week for some time. If the coating 
is not so constant, we may attain the desired end by the use of 
sulphite of soda, or acetate of potash, or even bicarbonate of 
soda. 

If, however, the tongue is red and slick, as we find it in an- 
other class of stubborn cases, I generally give the liquor bis- 
muth, a teaspoonful every three or four hours. I have never 
employed a remedy that has given more satisfactory results 
than tliis. It is applicable, no matter what the condition of 
the bowels, but is especially useful if there is a tendency to 
diarrhea. In its stead I might use an infusion of epilobium, 
or of peach-tree bark. 

One of the best, and at the same time the cheapest, tonic 
preparations is: #. Hydrastis (powd.), 3ss; carbonate of iron, 
3 j ; tincture of xanthoyxlum, 3ij ; water, Jxiv. M. Shake 
well, and give a tablespoonful four times a day. As a stom- 
achic, especially in atonic conditions of the stomach, I have 
never seen its superior; and, though seemingly unpleasant and 
crude, the stomach will tolerate it better than most remedies 
of the same kind, or than any other preparations of hydrastis. 
An excellent preparation of hydrastis will be found in the 
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following: ft. Hydrastis, cornus, prunus vir., matricaria cham- 
omilla, crushed, aa lbj. Put in a percolator, and pour on four 
pints of dilute alcohol ; then add boiling water until the fluid 
measures one aad a half gallons. Bring this to the boiling 
point, and add sugar, six pounds. The dose is from a table- 
spoonful to a wineglassful. 

When there is great irritability of the stomach I like the 
action of the matricaria chamomilla. It is very mild, rarely 
disagrees with the stomach, and is yet quite effective. Occa- 
sionally a cold infusion will be found an excellent vehicle for 
the administration of the stronger tonics. A cold infusion of 
prunus possesses somewhat similar properties, as doe* aitinjta-* 
sion of the common peach-tree bark. 

The collinsonia is a favorite of mine, especially in dyspepsia, 
diseases of the heart, respiratory organs, and kidneys. I gen- 
erally order: ft; Ess'l tincture of collinsonia; simple syrup, aa 
Sij. A teaspoonful four times a day. It controls irritation of 
the pneumogastric nerve in a very marked manner; hence its 
importance in diseases of organs supplied by this nerve. A 
form of laryngeal disease, very persistent, and which I have 
called irritative laryngitis, is most effectually relieved by this 
remedy. The affection is attended by irritation, tickling cough, 
and huskiness of voice, from singing, public speaking, etc. * 

We then have cases which demand stronger remedies thari 
these, especially those which give increased innervation ; qui- 
nine, strychnine, iron, and phosphorus, variously combined, 
answer a good purpose. The following will be found a good 
formula : ft. Quinia sul., gr. xx ; strychnia, gr. j ; sulphate of 
iron, 3ss ; dilute sulphuric acid, 3ij ; syrup to Siv. Or: ft. 
Quinia sul., gr. xx; solution of strychnia, 3ij;*dilute phos- 
phoric acid, 393 ; phosphate of iron, 3j; syrup to Siv. Either 
of these formula will answer an excellent purpose, and will be 
found especially useful in malarious regions, as the quinine in 
this form, associated with strychnia, is an excellent prophy- 
lactic, as well as curative. 

We have also used this formula very largely, especially in 
syphilitic diseases, as well as those of a malarious character. 
It is the most powerful combination for this purpose we have 
ever employed, and has but one objection — its cost: ft. Ferri 
sulpn., 3i ; soda phos., 3vi ; quinia sul., grs. 192 ; sul. acid dil., 
q. 8. ; aqua ammonia, q. a. ; strychnia, grs. vi ; acid phos. dil. ; 
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f5xiv; Bach, alba, Jxiv. Dissolve the sul. iron in gi of boiling 
water, and the phos. soda in Sij of boiling water; mix the solu- 
tions and wash the precip. phos. iron until the washing is 
tasteless. With q. s. dil. sul. acid dissolve tfee quinine in 3\j 
of water, precipitate the quinine with ammonia and carefully 
wash. Dissolve the phos. iron, and the quinine thus obtained, 
as also the strychnia, in the dil. phos. acid, and then add the 
sugar, and dissolve the whole without heat 

I employ strychnia quite frequently, and value it highly for 
i# tonic, stomachic, and stimulating properties. I use the so- 
lution in this form: 9. Strychnia, gr. y; acetic add, gtt. x; 
dilute alcohol, f Jss. In prescribing it I order of this, f 3i to 
*" 3 i.l of syrup, the dose being from half to one teaspoonful four 
tii i io? a day. The citrate of iron may be added to the solution 
as in this formula: ft. Solution of strychnine, 3j; citrate of 
iron, 3j j water, 3iv. Dose, a teaspoonful every four hours. 
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[From the Eclectic Medical Journal for 1862.] 

§OME CAUSES OF WANT OF SUCCESS IN THE USE 

OF TONICS. 

# In many forms of chronic disease a principal indication is to 

* increase digestion, the elaboration of blood, and nutrition of 
-, f textures. This is accomplished by the administration of the 

f bitter tonics, iron, and stimulants. In many cases, the indica- 
tion for the^employment of these agents, and the prospective 
benefits to be derived from them, appear so certain, that much 
disappointment is felt at their utter failure to affect the system 
in any way. Again, in some cases the remedies appear to act 
well, the appetite becomes good, the patient feels better, though 
but little stronger, and strong hopes are expressed of permanent 
relief. All at once, however, the appetite fails, the secretions 
are locked up, tfcere is more or less disturbance of the nervous 
system, and the patient is worse than when the tonic treatment 
was adopted. Now, what are the causes of failure in these two 
oases £ 
1* The cause may exist in derangement of the stomach and 
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alimentary canal. We find, in certain cases, an irritability of 
the stomach, with perverted secretion ; in others a torpor of the 
proper secreting structure, with increased action of the mucous 
follicles. Now, it i6 evident that in many of these cases, our 
tonics and iron will give no good results unless we first correct 
the morbid condition of the stomach. 

2. In many cases there is an absolute want of innervation, 
and increased action of any organ caij not be obtained, or, if 
commenced, can not be continued. Sometimes we have the 
failure in the stomach ; it can not be stimulated to action ; in 
others the appetite is increased, food is taken, but there is a 
failure in the process of elaboration into blood, the result being 
the introduction iuto the blood-vessels of material so imperfect 
that it can not be applied to the uses of the ecouomy. This 
exerts a depressing influence upon the nervous system, while 
in the circulation, and at last requires an expenditure of power 
for its excretion that proves exhaustive. If, then, there is evi- m 
dence of want of innervation, it becomes important to use air 
means that will give permanent increase, and, at the same time, 
avoid all causes that will call for an extra expenditure. Thus, 
we have seen the nervous system so taxed to imperfectly digest 
and excrete the large amount of food taken during the brief 
but unnatural stimulation, that resulted from bitter tonics aid 
other means, that recovery was retarded and in some cases 
rendered impossible. It has been remarked " that the bitter 
tonics were never permanently injurious;" this we know to be 

a fiction. 

3. If there is partial failure in action of the excretory organs, 
and consequent retention of excrementitious material in the 
blood, we frequently fail in getting a proper action from the 
bitter tonics, and sometimes absolutely produce contrary 
effect to that desired. In some cases of this nature, the tonic 
increases the action of the eliminating organs ; if so, all is well; 
but quite frequently this is not the case. If not, we find that 
the chyle is but imperfectly elaborated into blood, and is un- 
suited to the wants of the system. It is a fact patent to all, 
that the blood in process of formation derives its vitality from 
that already formed ; thus, if the latter is impaired by the re- 
tention of excrementitious materials, there will be a correspond- 
ing imperfection in that which is being elaborated. We thas 
see that in order to increase the quantity of blood by the use of 
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tonics, it is absolutely necessary to keep the circulating fluids 
pure by constant action of tbe excretory organs. Thus it is 
that in some cases when tonics seem to be most demanded, we 
have first to establish depuration, even at the risk of decreasing 
the strength of the patient, before we can resort to their use. 
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[Prom the Eclectic Medical Journal for 1866.] 

^.^P THEORY vkbsus PRACTICE. 

In speaking of the theory of medicine, it was intended to 
oonvey the idea of its principles as distinguished from its 
practice. But, in reality, it was a "speculation or scheme of 
hings," % not founded on well-proven facts. Thus theories were 

ing constantly advanced and changed by writers on medi- 
cine, and the study of medicine resolved itself into the analy- 
sis of various theories, and the adoption of one suited to the 
mentality of the individual. In this reasoning from imagi- 
nation, the practice of medicine has been rendered theoretical, 
and its progress constantly impeded. 

We would naturally suppose that theories would have been 
based upon actual observation at the bedsid$K)f the sick, and 
made to conform to facts observed in the treatment of disease. 
But this was not the case. On the contrary, a theory having 
been formed, the facts of observation were contorted to fit the 
theory, and the administflltion of remedies controlled by it. 
This mode of procedure was favored by the fact that in a large 
majority of diseases there is a natural tendency to recovery, so 
strong indeed, that even injurious medication fails to arrest it. Jp 
Accepting all favorable results as proof of the correctness of 
the theory adopted, and the practice based upon it, and all v 
unfavorable results as due to the overwhelming character of 
diseased action, we can readily see how the most absurd doc- 
trines should have been received and maintained for years. 

The days of theory, in the sense above named, are over, and 
the term should be discarded. Let us hear no more of theo- 
ries regarding typhoid fever, scarlatina, pneumonia, etc., but 
take the known facts of pathology as a guide, and where these 
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are imperfect or wanting, rely entirely upon that empirical . 
knowledge gained by the use of medicines. Truths in pa- 
thology furnish a firm and lasting basis for therapeutics, and 
the practice founded upon them can not but be stable and 
satisfactory. 

There are three truths that should be constantly borne in 
mind by every one engaged in the practice of medicine, as 
upon them only can a rational practice be founded. They 
are : 1st. That in all cases of disease, there is an impairment 
of vital power in the parts involved. 2d. That there is a 
natural tendency to recovery, or renewal of life; and 3d. 
That the human body acts on medicine, and not medicine on 
the body. These propositions may not be new to our readers, 
yet they are frequently if not generally ignored in practice, 
and to draw attention to them as principles of action and not 
articles of faith, is the object of this article. 

It needs little argument to prove the truth of the first pro- * 
position — that in all cases there is an impairment of vital power 
in disease. A state of health is that in which the structures 
being perfect in organization, their action is regular and har- 
monious. All vital manifestations or action is dependent upon 
change of material — a breaking-down of that already formed, 
and its reformation from plastic material taken as food. Pert 
fection in the formative process is then a prerequisite of 
health. Now, will any person say that in disease the forma- 
tive power is in excess, that the structures of the body have 
better nutrition. Not by any means, but the contrary must 
be admitted. Hence, if the nutritive powers are impaired, * 
commencing with the formation of blood and extending to the 
structure of various organs and parts, we have & real impair- 
ment of vitality. 

The fact that there is a natural tendency to a restoration of 
normal structure and function in all diseases, is well known, 
yet it has been ignored by writers and teachers of medicine, 
both in their theory and practice. It so flatters man's vanity 
to attribute recovery from disease to the remedies he employs, 
that even with a firm conviction of the truth of the above 
proposition, he does not feel willing to admit it as an element 
in reasoning or in practice. A large majority of deductions 
in therapeutics is based upon the fallacy "post hoc, ergo propter 
Aoc," and until men are willing to look less upon their own 
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knowledge, and study without preconceived doctrines, those 
beautiful adaptations of means to ends which characterise the 
operation of nature's forces, this reasoning will continue. It 
is now conclusively proven that in typhoid fever at least ninety- 
five pe rjjtet will recover without medicine, and in pneumo- 
nia th^|Kality does not exceed seven per cent, if left entirely 
to the unaided powers of nature, and that the same ratio holds 
good in other diseases. Such being the facts, we must adapt 
oun practice to them, and instead of' opposing these natural 
recuperative powers as has been the custom, we most work 
with land assist them. 

It is the common opinion that medicine acts on the system, 
and thus aids in removing disease. Now, I am well satisfied 
that this is an error, and that the contrary is the tact— 
instead of medicines acting on the body, the body acts on them. 
For instance, a sinapism or blister produces redness and then 
'vesication if applied to the healthy skin, but in enfeebled con- 
ditions of the system they act slowly and imperfectly, and on 
the dead 'body they produce no effect Here it is the natural 
efforts of the system to remove an irritant that causes an 
iiweased flow of blood to the parts, and at last separation of 
the epidermis. Administer a diuretic, and it passes into the 
blood and out through the kidneys. Why ? Because the 
kidneys are stationed as guards to remove certain material 
from the blood, and when such remedies are|£>sorbed the kid- 
neys act upon them. The class restoratives are very marked 
examples. Give the patient iron and the system acts upon it 
and appropriates a portion as the basis of red globules, just as 
it acts upon a beefsteak ail appropriates it to form a pabu- 
lum for the nitrogenized tissues. Liebig claimed that quinine 
and morphine acted upon the nervous system, because they 
contained the elements of nerve tissue and were employed in 
its nutrition. We know that phosphorus, cod liver oil, and to 
some extent the bitter tonics act in this way. 

I do uot claim that this rule has no exceptions. We well 
know that sulphuric acid or caustic potash will burn dead tis- 
sue as well as living, and that many agents exert a medicinal 
action by modifying the functions without interfering with the 
structure of parts. But these exceptions will become more 
and more rare, as we closely study the mechanism of the hu- 
man economy and the action of remedies. 
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[From the Eclectic Medical Journal for 1866.] 

ON THE BEST FORM FOR DISPENSING REMEDIES. 

A large majority of remedies, embracing all those %Mch are 
specific in their action, must be absorbed from the stomach in 
order to produce their influence. Hence they must be given 
in solution, or be capable of solution in the fluids of the stom- 
ach. In looking, therefore, to the eligibility of preparations, 
their solubility and readiness of appropriation occupies a prom- 
inent place. 

Sufficient time being given, the stomach can digest almost 
anything that is not absolutely insoluble. But this time is an 
element of much importance in administering remedies, and 
the vitality of the stomach is not to be rashly expended. We 
might contend, then, that a preparation is valuable just in pro- 
portion as it is readily soluble and appropriated by the stom-* 
ach. This is a general rule, to which there are $ome excep- 
tions. 

If these are facts, and they can not be disputed, every one 
will see the advantage of fluid preparations. Of these fne 
tinctures, fluid extracts, and solutions are the most important, 
and syrups and preparations of like character least important' 

The objections urged to fluid preparations, especially by 
country practitioners, is the bulk and the difficulty of prevent- 
ing leakage. Neither of these objections have much weight, 
if the agents are properly selected and well prepared ; but to 
the old and feeble tinctures they aftbrd an insuperable objec- 
tion. To prove my proposition, I^ill designate the contents 
of a pocket-case containing fourteen two-drachm vials. All of 
the tinctures are of the strength that each drop represents a 
grain of the drug — that is, pound for pound. 

Nos. 1 and 2 will contain aconite and veratrum, the two 
special sedatives with which we expect to control the circula- 
tion in all febrile and inflammatory diseases. The quantity is 
sufficient for the day in a large practice. Twenty drops of 
each to 3iv of water, a teaspoonful every hour being the 
proper dose. 

No. 3 will contain gelseminum, with which we expect to 
control irritation of the cerebrospinal centers, and aid the sed- 
atives just named. 
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No. 4, lobelia seed, is our antispasmodic, relaxant, and ex- 
pectorant, according to dose, and will be found efficient from the 
pneumonia of children to a rigid os-uteri, or an angina pec- 
toris. 

No. 5 : cantain8'macrotys, with which we combat muscular 
pains, -ftfKL; combined with aconite, the most efficient anti- 
rheumatic 'in the materia medica. It is also the aid to par- 
turition, and, combined with gelseminum, an excellent remedy 
to prevent miscarriage. 

No. 6- contains belladonua, which we employ to relieve con- 
gestion of the nervous centers, combining it with the special 
sedatives when there is dullness with tendency to coma. It is 
also the remedy for incontinence of urine. 

No. 7, pulsatilla, furnishes a remedy for nervous irritability 
' in females, and for suppressed menstruation. For this last, if 
there is pain in the back and thighs, we use in alternation the 
aconite and macrotys. 

No. $, solution of sulphate of morphia in distilled water, in 
the proportion of twelve grains to the ounce, each drachm 
containing one and one-half grains. This is an eligible prep- 
aration for genera! use, as it can be combined with the other 
remedies in any proportion to obtain its stimulant or its nar- 
cotic effect. It is also the solution for hypodermic injection in 
neuralgia and other painful affections. 

No. 9 may contain the officinal solution of strychnine, four 
grains to the ounce, after this formula: Vc St^'chnine, grs. iv; 
dilute hydrochloric acid, gtt. vj ; rectified spirit, f 3ij ; distilled 
water, 3vj ; mix the acid with 3iv of water, and dissolve the 
strychnia in it by the aid of heat; then add the remaining 
water and the spirit. Each drachm of this contains one-half 
grain of the salt; four drops will, therefore, be the medium 
dose, or the 3 ' of a grain. If, now, we desire the antiperiodic 
influence, we would add one teaspoouful to two ounces of 
water, of which the dose would be a teaspoouful every three 
hours for three or four times. If we wished a simple tonic 
influence, the proportion would be a teaspoouful to four ounces 
of water, the dose a teaspoouful. 

No. 10 might contain sulphate of hydrastia, which we can 
dissolve very readily when occasion requires. If for sore 
mouth, sore nipples, erysipelas, in painful cutaneous diseases, 
and as an injection in leucorrhea or gonorrhea, we would (lis- 
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solve it in warm water in the proportion of four grains to the 
ounce. As a simple stomach bitter, two grain? to the ounce 
will be sufficient to give appetite and power of digestion. 
The combination of this with the solution of strychnia, as 
above-named, will give a stomachic and tonic that Mil; hardly 
be excelled. *:"."".-> 

No. 11 contains podophylliu, the dose varying from %yx> to 
ten drops in any stimulaut infusion, or in a weak soda-ifrftter, 
if the tongue is much coated, especially if it is white. 

No. 12, a saturated solution of acetate of potash, which may 
be given in an infusion of spearmint, water-mellon seed, or 
other simple diuretic. 

No. 13, asclepias, which, combined with veratrum, aconite, 
or lobelia, or alone, with an infusion of sage, ginger, or pen- 
nyroyal is the best diaphoretic. 

No. 14 will contain two-grain quinine pills, made with sul- 
phuric acid, which gives the quinine in smallest bulk, state of 
greatest activity, and pleasant to take. 

This is a model case, and, as will be seen, answers almost 
every indication in the management of common acute disease 
in general practice. The remedies are direct and positive w 
their action, do not irritate the stomach, are easily dispensed, 
with little danger of mistake, and are pleasant for the patient. 
Others might be added if desired, or they may be modified to 
suit the views of each practitioner. 

To this I would add a second small case, readily carried in 
the pocket, containing five flat ounce bottles, with ground 
glass stoppers. No. 1 should contain : 5?. Rhubarb, bi. carb. 
soda, peppermint, aa of best quality, for the relief of irrita- 
tion of the stomach, and for gastro-intestinal diseases of chil- 
dren. No. 2, a strictly officinal tincture of muriate of iron, 
for erysipelas and associate diseases, and wherever iron may be 
indicated. No. 3, acetous tincture of lobelia seed and san- 
guinaria (strong), for croup, and as an emetic. No. 4, chlorate 
of potash, for diptheritic affections, and other diseases where 
this remedy is found so useful. No. 5 would contain hydro- 
chloric acid, for the acid mixture so useful in the advanced 
stages of acute disease, when the tongue is coated with a dark 
fur, or red and smooth. . 
23 
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[From the Eclectio Medical Journal for 1866.] 

NEW TREATMENT. 

We hear a great deal said about new treatmeut, new meth- 
ods, new remedies, and sometimes we fear that the old may be 
forgotten in this continued running after new. Thus we occa- 
sionally hear some of our older Eclectics grumble, forgetting 
that the world does not stand still, but that in every thing 
there is continual progress. While advocating the new to a 
greater extent than almost any other one man, I yet hold on to 
the old just as tenaciously. If I am sick, I take the acetous 
emetic as I would twenty years ago, and I give it to my patients 
when it is necessary, and so with autibilious physic, etc. But 
there were many defects in the old practice — they were faults 
of omission rather than commission, as with the opposite 
school, and these we are trying to correct by the introduction 
of new means. 

It is true, the introduction of special sedatives has effected a 
very marked revolution in practice, so far as the remedies are 
concerned, but the principles of treatment are the same. In 
olden time we would employ some nauseant to the extent of 
relaxation and sedation, or occasionally arrive at the same re- 
sult by the employment of purgatives or the spirit vapor-bath. 
Now, in place of these roundabout and unpleasant agents, we 
use those that act directly and produce a specific effect. The 
end is not different, but is arrived at by a shorter route. 

While the older means were to a greater or less extent de- 
pressant, we find that these do not impair the vitality in the 
least, but used in small doses, really increase it by giving a free 
and equal circulation of blood. 

We not only have new remedies, but we have endeavored to 
systematize the old so that it would be more available, and thus 
we think we give the student that information which would 
have required, under other circumstances, years of practice. 

We may take three or four examples of our present method 
of teaching to illustrate the above. I ask a member of my 
class what would indicate the administration of an emetic at 
the commencement of an acute inflammation or fever, and I 
get this answer: A broad, pale tongue, coated at its base, with 
a feeling of weight and fullness in the epigastric region. If 
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the tongue is broad, pale, with a pasty white coat, what is espe- 
cially indicated? An alkali; as solutiou of bicarbonate of 
soda. If the tongue is elongated, pointed, and reddened, with 
tenderness on pressure at the epigastrium, what would you do 
first? Relieve irritation of the stomach by the use of counter- 
irritation or cold pack, and the internal use of an infusion of 
compound powder of rhubarb, of peach-tree bark, solution of 
subnitrate of bismuth, or similar remedies. If the tongue is 
dry, contracted, slick, or covered with a dark coat, what is spe- 
cially indicated? The use of acids, hydrochloric or acetic being 
preferred. 

It is true that this is a difficult method of teaching, but it is 
the only correct one, as it gives a direct relation between cer- 
tain definite conditions of the body during disease, and the 
remedies appropriate for cure. 

Some new remedies are employed to meet special indica- 
tions, and are of very great value; in fact, we would hardly 
know how to practice medicine without them. As examples, 
I might name gelsemiuum and belladonna iu the treatment of 
the diseases of children. In acute inflammation and fever in 
childhood, disease of the brain is the most frequent complidfc 
tion. It resolves itself into. 1. Those cases in which there is a 
flushed face, hot head, bright eyes, contracted pupil, restless- 
ness, and irritability — determination of blood; and 2. Those in 
which the patient is dull, drowsy, and sleeps with the eyes 
partly open, pupils dilated, and tendency to coma as the disease 
advances — congestion. In the first case, gelseminum is as near 
a specific as we may expect to find in medicine. Giveu in 
doses of from five to ten drops of the common tincture every 
one or two hours, to a child three years old, it relieves those 
unpleasant symptoms speedily and effectually. In the second 
case the administration of minute doses of tincture of bella- 
donna is just as certain to remove the tendency to coma. 

Quite a number of such remedies have been introduced, but 
instead of being a new treatment, they simply fill vacancies in 
the old. Many of these are old remedies, that upon further 
investigation have been shown to possess valuable properties 
not heretofore known. 

It was thought by many that the concentrated medicines 
would develop a new practice, and some of those who now 
object to new remedies were their most strenuous advocates. 
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There are yet those who pin their faith to leontodin, populiu, 
rhusin, rumicin, et sui generis, but they are becoming few and 
far between. The introduction of the concentrated medicines 
was a distinct step forward and accomplished much good, but 
he who expected to get medicinal action from these that could 
not be obtained from the originals was very much astray. 
Many of them have proven very valuable, and will hold their 
place in our therapeutic means, while many more were worth- 
less and will finally be discarded. To talk of an entirely new 
practice is a humbug. The old was successful, was founded on 
truth, and must remain. It is the foundation on which we 
build, and we perpetuate its youth and strength by additions to 
it, and not by taking away from it. 



[From the Eclectic Medical Journal for 1862.] 

NERVOUS FORCE. 

As the nervous system furnishes the stimulation, or we might 
say the power, necessary for the performance of all the functions 
of the animal organism, the physician should carefully study 
the means of husbanding its present resources, and of perma- 
nently increasing them. Very many diseases prove fatal from 
exhaustion of the nervous system, which, had proper care been 
used to prevent unnecessary expenditure of nerve force, would 
have recovered. In diseased conditions, unnecessary excitation 
of the circulation, of the muscular system, of the excretory or- 
gans, of the digestive apparatus, of the nervous centers, must 
prove injurious. What Mr. Hilton terras physiological rest, is 
just as important in the practice of medicine, as in surgery, and 
is attended with like good results. Hence the importance now 
attached to the study of neurotic remedies. 

Take, for instance, a case of ataxic fever; we observe that in 
proportion to the excitation of the nervous system, with con- 
sequent restlessness, does the patient's strength fail, and the 
necessary action of various organs and parts of the body be- 
come impaired. It is evident that in this case, and experience 
proves the truth of it, that if we obtain rest to the nervous 
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system, our patient is improved in every respect, and the 
chances of spe'edy convalescence rendered much stronger. 
Every physician has noticed the bad influence produced upon 
such patients, by the excitation induced by many visitors, espe- 
cially upon the Sabbath, and the good results that follow per- 
fect quietude. It should, therefore, bo an axiom of the physi- 
cian to keep his patient as quiet as possible, and, by advice to 
friends and nurses, strongly impressed, prevent any unnecessary 
excitation. 

The greatly increased frequency of the circulation in acute 
disease causes a large expenditure of nerve force ; hence, one of 
the many advantages that follow the use of sedatives properly 
administered. Any unnecessary excitation of the excretory 
organs by remedies, is injurious to the patient for two reasons : 
First, because it excites too great expenditure of nerve power; 
second, because frequently a corresponding depression and tor- 
por of the excretory organs result. Thus, we have seen a dis- 
ease greatly aggravated by the administration of an active 
cathartic, not from the exhaustion following free alvine evacu- 
ations, which might have been beneficial, but from the con- 
dition of inquietude produced before and during its action. 
Again, lasting and even fatal injury is sometimes the result of 
too great stimulation of the skin and kidneys, not only from 
the expenditure of nerve power during such action, but also 
from that torpor and inaction which so generally follows over- 
stimulation. 



[From the Eclectic Medical Journal for 1865.] ' 

NOSOLOGY. 

While admitting the advantages of a proper classification of 
diseases, it has long beeu evident to us that technical nosology 
was an incubus on the medical profession. First impressions 
are regarded as most lasting, and we find them especially so in 
the study of medicine. The first lessons in the practice of med- 
icine are of diseases with names, which names are supposed to 
represent entities, as much as if the diseases were veritable crea- 
tions. Thus the learner regards pneumonia as something to be 
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combated by expectorants and diaphoretics, and thus driven 
from its hold on the lungs, when it should be viewed as a part 
of these organs, an impairment of their vitality to be met ac- 
cording to the changes from a physiological condition. We 
may obtain a better idea of the influence of nosology, by ex- 
amining the various plans of treatment that have been adopted 
and persistently urged as the appropriate means of cure. 

Blood-letting was for a long period considered a sine qua nan, 
in fact the only means of salvation. The pneumonia was 
looked upon as an excess of blood in the lungs, to be removed 
by drawing it from a veiu. It took a long time to convince 
physicians that this was not good treatment, in fact, that it 
destroyed the lives of not less than ten per cent., and it was 
abandoned with great reluctance. Tartar emetic was the prom- 
inent remedy with a large proportion of the profession for 
many years. They regarded pneumonia as an excessive mani- 
festation of vital power, which the remedy would lower in a 
remarkable manner; and hence the agent was highly prized, 
though the mortality under its use ranged from twenty to fifty 
per cent., when it should only have been seven. Blisters have 
been regarded in the same light by many physicians, and nau- 
seant expectorants have maintained their ground in the esteem 
of another class. Yet experience has proven that these are all 
unnecessary if not injurious, that the disease is one of debility, 
and requires rest, nutritious diet, a moist atmosphere, and a 
mush poultice. It is true, as I believe, that the cure may be 
accelerated by the special sedatives, and such means as gently 
increase excretion. 

If we carefully examine the cases of fever we meet during a 
year, we will fiud but very few of them as described in the 
books. So great is the variation many times, that the descrip- 
tion and treatment can not be made to fit, to the vexation of 
the physician. The typhoid fever this year, is not the disease 
we had last year, though arising from similar causes. 

We must learn to think less of the names of disease, and 
more of the special variations from a physiological condition, 
and especially to regard disease as a deficiency of life, and in 
this way we will rid ourselves of old errors and adopt new 
truths. A recipe practice based upon nosology effectually 
closes the door to investigation and improvement, and causes 
us to carry a stone in one end of the sack to balance the grain 
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in the other, as did our grandfathers when they took their grist 
to mill. 

As heretofore remarked, we have a normal standard of struct- 
ure and function, anatomy and physiology, the deviations 
from which are disease. These deviations must group them- 
selves under one of the three heads — excess, defect, and perver- 
sion, and these combined in varying proportions form the dis- 
ease of the nosologist. We may have an excess of one func- 
tion, a defect of a second, and perversion of a third, each of 
which has to be met by appropriate remedies. And as these 
are constantly changing, so will the treatment have to change 
in order to- be attended with the greatest success. 

These views are certainly rational, and can readily be applied 
in practice. Is there an excess or excited action of the nervous 
system, we have abundant means to reduce it. Is there an 
excess of the circulation of the blood in the entire system, the 
special sedatives give us a normal circulation. Have we defect- 
ive innervation, we employ nerve stimulants and restoratives; 
defective circulation, we remove the cause if possible, or stimu- 
late the heart to increased activity ; defective secretion, we use 
remedies to stimulate the organs to activity. So, likewise, if 
there is perversion, we find many remedies that specifically meet 
the case, as the sulphites, permanganates, chlorates, quinia, etc. 

It is not to be forgotten, while viewing disease in this light, 
analyzing it, and dividing it into its component parts for special 
treatment, that in the totality there is a want of vitality in all 
forms of disease. And it is our constant duty to prevent 
injury to the structures, and as far as possible to furnish ma- 
terials for their repair. Chambers, speaking of this, says : "At 
last, under the influence of common sense, attention seems di- 
rected to the maintenance of life in the body, more than to the 
expulsion of death out of it. Such is the true preaching to the 
sober mind of the new modes of treatment, which, without 
falling in with the dogma of any particular 'pathy, 9 have yet 
been silently adopted by the rational adherents of each within 
the last few years. I may instance the care bestowed upon the 
selection of alimentary substances ; the use of water, of oxygen, 
of iron, of animal oils, of chlorine, of soda in dotaes more like 
a food than a drug, of lactic and other organic acids, of salts 
of phosphorus and lime, of sulphur, ammonia, bile, pepsin, and 
several other agents established by common consent, without 
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being suggested by any previous theory of therapeutics, or 
traditional rule of the medical art. These are constituents of 
the animal frame, and administered and trusted to as filling up 
an obvious void." 

The rule in therapeutics should be — a certain definite morbid 
condition existing, what remedy or remedies will most certainly 
restore it to health. In this light it assumes the form of a 
mathematical problem, and as we pursue the inquiry and learn 
farther and farther the true value of remedies, the answer be- 
comes more and more definite. The time will come when the 
practice of medicine will be to a very great extent specific, 
though not probably in our day. It may be answered, that we 
have no specifics in our materia medica, or but very few, aud it 
is not probable that the present medicines will be replaced with 
new agents. I reply, that if a common remedy, like bella- 
donna, could be used for a thousand years, without a suspicion 
of its being one of the most powerful stimulants to the nervous 
system, we may believe that we have remedies enough if they 
were only developed. Every physician, if he carefully exam- 
ines his practice, will find himself using some one remedy in a 
manner different from his neighbors, and getting a much 
greater curative action from it; it is accidental with him, a 
stumbling on the truth unawares. If these facts were continu- 
ously recorded for a series of years, we would have the basis of 
a rational practice of medicine. I employ many remedies as 
specifics, as the macrotys, gelseminum, aconite, hamamelis, 
staphysagria, Pulsatilla, sulphite of soda, bromide of ammonium, 
etc., and they are the most certain and definite in their action 
of any I use. 



[From the Eclectic Medical Journal for 1866.] 

FOOD FOR THE SICK. 

1. Solid food should rarely be given during the progress of 
an acute disease, as the stomach and digestive organs are not 
in a condition to furnish the fluids necessary for its proper 
comminution, and hence it does not digest, but decomposes, 
giving rise to irritation and other annoying results. 
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2. As a general rule, the severer the disease, and the further 
the system is from a condition of health, the lighter and more 
diluted should be the food. Thus, in a high grade of fever or 
inflammation, we would give tohey, toast-water, thin farina, or 
tapioca, weak chicken or mutton broth, etc. 

3. Iu states of great exhaustion the food should be concen- 
trated, very nutritious, and yet deprived, as far as possible, of 
all material that can not be appropriated by the stomach. 
Thus we would give beef essence, concentrated chicken or 
mutton tea, farina, with milk, etc. 

4. In all febrile and inflammatory diseases the food should 
be given at that period of the day in which there is least vas- 
cular and nervous excitement, and it should never be forced on 
the patient when suffering from high fever. 

5. Never give food when the patient is suffering from severe 
pain, as at such times it is impossible for the digestive organs 
to appropriate it. 

6. If the tongue is heavily coated with a yellowish coat, a 
bad taste in the mouth, and a feeling of weight and oppression 
at the stomach, it is better not to give food, or at least give it 
in a fluid form and in small quantity. 

7. Never force food on a patient when his stomach revolts 
at it, or if it produces nausea, oppression, or pain. It is much 
better to wait until medicine or time has placed the stomach 
iu condition to digest it. 

8. When the digestive powers are much impaired, and it is 
important to give food to sustain the strength, it should be 
given in small quantities, and at regular intervals, like med- 
icines. 

9. If there is an absolute demand for nourishment to sus- 
tain the strength of the patient, and it can not be given by 
mouth, it is sometimes an excellent plan to administer it as an 
injection. 

10. Much care is necessary during convalescence from dis- 
ease that the patient does not eat too much, or that which is 
indigestible. The digestive organs are now enfeebled, and, if 
overworked, there is not only an excess of imperfectly- elab- 
orated material taken into the system, but the exhaustion is 
extended to the entire system, and impairs the functions of 
other organs and parts. 
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